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Foreword 



John R. Wallace 



The Northwest Area Prograrri on 
AcUve Learning has made a 
differencejn the qiiaUty- of 
undergraduate education at the University 
of Minnesota. It has shown us the 
excitement and intellectual ene'gy that 
actjve (earning modes bring out In students 
and faculty. It has projected the imagination 
and sense of cdNective accbmplishmeht that 
conferences and workshops on tdjDics In 
□ndergraduate education f^jster- In. faculty 
and administrators: Because the strxicture of 
the program required that departments 
make a collective commitment to projects 
submitted for funding, It involved groups of 
faculty, hot br>ly individuals, and created 
hew opportunities for colleagues to 
exchangis ideas. Perhaps most importantly, 
it has gLveri newjlfe-and meaning to the 
term "active learning." John Dewey would 
be p'-oud of us. 

These are lasting changes that we are 
building on through the Edulcational 
Development Program, the Bush Sabbatical 
Program, and the Recruitment P oject. 1 
wish to thank Professor William 



John R. Wallace is professor cf phiiosophy 
and assistant vice president tor Academic 
Affairs at ttie University of Minnesota. 



Charleswbrth, the chair of the Nbrthv/est 
Area Program oh Active Learning 
cornmittee, and- Steven Schomberg, this 
djr.ectox af.the project, for their deft and 
creative leadership: I wish to thank the 
members of the committee and the stan' of 
the project for their commitment and tneir 
thoughtful contributions. Especirlly, I want 
to thank the faculty members and students 
who actively taiJght and learned and so gave 
concrete- proof of a dimension along which 
the University can improve its 
undergraduate program: 
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Ihtroductidh 



Steven F. Schomberg 

The idea for this handbook grew out 
of the work by University of 
Minnesota facuJty in the Northwest 
Area Program on Active Leaj^ning. Faculty 
assoc i ate d- witb-t hie -project d eve ! ope d a n d 
tested strategies to combat the passivity 
evident in our University classrooms. Over a 
three-year period (1982- iSS'jj, they tried out 
20 methods of involving students in 
instrucjional activities, and trained more 
than 200 faculty to use one or tuo^e active 
learning strategies. T^&is Handbook presents 
some of the methods developed by faculty 
to involve students in the classroom: An 
annotated list of the other projects can t;e 
found in the final chapter on the history O' 
the Northwest Area Program on Active 
Learning, 



the strategies in tfiis handbook describe 
how to structure a course so as to lead 
students out of a passive note -tal^mg role 
into ah active thinking role. I arri reminded 
of a visit to a University of Minnesota 
classr^5om where J found- the 5tjuden;s 
working in groups of three, intensely 
engaged in a project. The faculty member 
interacted first with one group and then 
another: answering a question, volunteering 
a rem ark, so m eti m es j u st I i ste ri i n §. Wh e n 
the bell rang, rriahy of the groufDS continued 
wiDrking. This was quite a contrast to sleepy 
sludents^reading the Mnnespta Daily, 
waiting to stampede for the door: 



St99m F. Scbombsrg spedBlizBs m 

edocBtionai development and supervised 
the Northwest Area Program on Active 
Learning. An assistant dean of Continuing 
Educatibn and Extension, he direc ts Summer 
Session at the University of Mnnesota, 



Our concept of active leal'nihg involves 
students both in acquJriTjg information-an-d 
i n J n terp ret i ng x> r_tr-an sf o rm in g it: Siu de n ts 
work with the subject first-hand: exp'cring 
primary materials, organizing dyta, making 
observations; solving problems, or 
conducting experiments. Usually working 
withiri grouos of peers, students are 
required to produce sdnie type of product 
by interpreting information through analysis, 
syrilnesis, evaluation or some other form of 
reflection: The product may be a paper, 
report, debate, role play, problem solution, 
or model. 

Faculty who conduct a course in an active 
mode usually have to maRecrianges in iheir 
role. Whereas they previously may have 
focused their attention on organizing and 
mterpreting-information throagh lectures, 
they now concenirate on designing 
assignments, exercises, and tasks through 
which students wiii learn from first-hand 
experiences vyith the subject. Faculty act as 
mentors: giiidirig students through the 
subject matter, responding to student 

questions, encouraging-Student - 

investigation: OnefacuUy member reported 
on the invigorating effect of such a class: 
"The students and I both feel full of 
intellectual energy and ready for more as we 
hear the end of the quarter; we hate to see it 
end." 

The strategies described in this- - 
handbook- coniplement lectures - 
which also have an important place 
in an active learning environment. Subjects 
need to be introduced; illustrations and 
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ifistructidris heed to be given; unpublished 
ihformatlori may be available only through a 
lecturig. One type of lecture appropriate to 
active learring derjve&from classroom 
aciivilies. s lu d en t questions^ a nd projRCt - 
results: By mixing lectures, student projects, 
recitation, and laboratory sessions, faculty 
enrich the learning experience. 

jh this handbook the ar*;cles are written 
from the point of view of nractice. Each 
author briefly introduces the strategy and 
then^dr^sses tivear»pect&: how to get 
started, sample appJicatJons,^chaUenges and 
how to deal with them, the rewards; and 
where to get help. Elaine Tyler May 
suggests how to use primary sources in 
undergraduate classes. Bill Che Hesworth 
discusses the conceptual and practical 
problems of ihtrdducing active learning. 
Three faculty-present general strategies: 
Karl Smith (cooperative learning groups), 
Terne Shannon (simulation and role play), 
and Deborah Deemer (structuring 
controversy). Tom Brothen tells ^ow ht 
uses several active strategies in a large class 
with the aid of teaching assistants. Don 
Ross discusses the training of teaching 
assistants> SeveraL faculty describe specific 
teaching strategies: Bert Fristedl 
(mathematical problem solving skills), 
Peggy Sand (organizing community 
studies), Diane Chambers (tefaching 
cognitive skills to underprepared students), 
and Alan Wassyhg, Karl Smith and Sam 
Sharp (pigrsbnal cbrhputers in education). 
FInaNy, Gloria Christopher provides the 
evpiuation information collected from - 
faculty and students as answers to some 
often asked questions c?bout active learning 
and teaching, and Russell Christen sen 
presents the history of the prc^ram. 



this handbook appears at a iime when 
several hat|dhal reports [e.g. involvemeni in 
Learning: Realizing \he Potential of 
American Higher Educaiior), National 
institute o-f-Education, October. 1984) argue 
for classroom envjronmenis much -l!ke-t^1ase 
discussed by the authors of these chapteis; 
The recent reports by University of 
Minnesota faculty and students on the 
student experience and the quality of 
undergraduate learning signal renewed 
erithusiaslti for improving teaching and 
learmng.-BotJi the national and local reporis 
as-well as the-experimental work of the 
Northwest Area Program on Active teaming 
recognize that for classrooms to change, the 
faculty must adopt new teaching strategies. 
Resisting the inertia of the status-quo, they 
can wdrk td constructively engage students 
In the 1960s we could cbiJht bri the students 
themselves to challenge us toward more 
active--teactiir4g. Jn tlie 1580s. tHe faculty 
must challenge stu dents. toward. mor-e active 
learning. Using active teaching strategies 
such as those described in this handbook is 
one way of achieving this goal. 

ACKNOWLEDGMENTS 
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especially grsteful to the. Northwest >^uea 
Foundation and the Office of Educational 
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Minnesota for helping make possible the 
printing of this handbook. 



Using Primary Sources 
in the Classroom 



Elaine Tyler May 



As teachiers, sve tend _ta present 
material to oar classes in the form 
of the results of our discipline's 
work. We collect the data, do the reading, 
and synthesize the material into a finished 
product. Students, in their assignments and 
exams, are gerierally exp3Cted {6 
demonstiate that they have learned what we 
as-scholars-nave-^lready foxind-out: Eacely 
are they provided with the opportunity to 
make those discoveries themselves. And yet 
it is potentially very rewarding to offer 
students the opportunity to use raw 
materials themselves, giving them "hands 
dh" exj: erience doing the work of the 
disciplirii?. For example, iri irly own field of 
history,-it Is onethijig to telJ studerits what 
we have discovered inJheprocessof 
research, it is quite another to invite them io 
"do history" with us. i remember well my 
own first experience using primary 
documents tor a research project. Pulling off 
the library shelves ancient documents from 
another era was like entering a time 
machine, Atterr.pting^o ftiake sense of those 
ricii materials was a far different experience 
than listening to a historian lecture about 
somebody else's findings. Few students 
actually delve into primary source materials 
until quite late in their college years, if at all. 
Much can be gained, however, by using 
primary siDurces in the classroom, even iri 
introductory courses. 



Elaine Tyler May is an assocfate professor in 
the Program in American Studies at the 
University of f^innesota. 



Pri-mary^O-urces arp the materials scholars 
use to construct their research projects. For 
classroom use, a primary source can be 
anything that has pot been interpreted for 
the student already, The types of pimary 
sources available vary greatly, of course, 
depending on the discipline. Census data, 
voting records, public opjnlon polUi^- survey 
questionnaires, or coort case records arje 
examples of primary sources used by social 
scientists; novels, poems, paintings or 
photographs, songs or musical 
compositions, letters, diaries, or even family 
artifacts can be used by teachers in the 
humanities. Students in the sciences or 
medicine can work with raw substances or 
case records; Primary soxjrx:es-can-be found 
ia books, archives, or in the world around 
us. Students can. with appropriate guidance 
from the instructor, learn to find, study and 
interpret primary source materials for 
themselves. The possibilities for classroom 
use are truly lirnitless. 

How iaiSet Started 

In order to get started, instructors must 
think through the class project or 
assignment very thoroughly. It is easy to 
forget basic steps because we tend to take 
certain parts of the process for granted. For 
example, i made a serious error when I 
assicfried students in ah introductory i:lass a 
very basii: and simple research task, but 
failed to explain to them tiaw ta use the. 
library; Many. of the students did not even 
know where the library was located, much 
less how to find anything in it. A brief 
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brientation would readily solve that problem. 
!♦ is essential, therefbre, to anticipate the 
heeds of the students. Never assume that 
they have prior iexpenence that would equip 
them foj the task at hand; 

1. Choose the sources students will he 
using Decide whether you should 
provide the students with the ravv 
materials, or V/hether it is practical for 
thern to find Iheir own sources. If they 
will be searching for sources themselves, 
be sure to provide detailed instructions 
on how to locate and choose appiopriate 
materials: 

2. Plan the ass|gh^^}ent with a view to the 
overall results. Begin by thinking of the 
total project, riot simply th^ kind of 
material yoli wish \6 use. Think about the 
proceso. Wiat question or sorts of 
questions do you want thastad€nts4o 
parscifi? What kinds of materiaJs and 
methods should be used to accomplish 
the task? Keep the task very simple, yet 
allow for the greatest possible discovery 
bri the part of the students. 

The types of assignments can vary a 
great deal, from in-class group projects 
to short individual assignments to term 
papers. Once you have determined the 
nature of the task, it is useful to break it 
down \t)\6 com.ponehts. How should the 
students work with the rnaterials? Spend 
sorne class lime discussing the cancerns 
of the discipline and what scholars in the 
field do when they pursue their research. 
(Sive the students ideas of the kinds of 
things they shbuld look for in the . 
materials they use. It is often helpful to 
discuss your iDwn work in this cbnlexl. 
Professor Mary Dietz, in the Political 



Science Department, was quoted in a 
recent issue of Update saying that she 
incbrpbrates descriptions of the process 
of her own work — ribt just the results — 
into her class lectures. This can be a 
hejpful^d Jlluminating way- to involve 
the students in the task at hand whUe at 
the same time sharing your own trials 
and tribulations as well as your 
discoveries. Students will be less likely to 
feel discburaged if they realize that this 
type of wbrk dbes ribt cbme easily even 
for scholars in the field. 

Along with specifics as to length, format, 
etc., it is important to provide the 
students with a strong sense of what they 
can discover for themselves. Unlike many 
exarris or homewbrk assignments, 
working with prirriary sources usually 
provides more possibilities for 
Uiterpretation and creativity Encourage 
students to explore, use their . . 
imaginations, and develop some of their 
own questions. At the same time, they 
should be given clear guidelines so they 
db riot flounder while trying to figure out 
what !S expected of them. 

Attpw3tudBntsro share results. Results 
can be sabmitled ineither written or oj-al 
form. It is rewarding for the. students to. 
present their results to the class. This can 
be done as a mock professional meeting, 
with mini-papers and workshops, or as 
bral reports, or iri small groups working 
informally with each other. It is well 
worth at least one class sessibri, or more, 
for the students to share the process as 
well as the results of their work; 



. . it is one thing to 
tell students i/7hat we 
have discovered in the 
process of research. It 
is quite ariother to 
invite them to 'do 
history' with us." 
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Sample Applications 

In-ArnerJcan-Studies. my coJ league Lary - 
May and 1 developed a classroom exercise 
that would help students identify with 
Americans who lived at a different time and 
in a different social and cultural context. We 
wanted students in the introductory course 
to have the chance to roll up their sleeves 
and dig into primary sources for themselves. 
We also wanted to expose them to the 
process of "doing history:" 



To achieve this, we experimented with 
several different types of assignments. One 
involved having students explore a 
particular topic by chiDOSing a journal for 
examination at two points in time fifty years 
apart: Each-Student was required to examine 
how a particular social Issue under . _ . 
consideration was discussed or portrayed in 
each instance and to describe how views on 
the issue had changed in the same 
publication over five decades. The 
assignments yielded some exciting results 
and exposed some of the students to an 
entirely- new vvay -Of perceivi^ng the past and 
the process of historical change: 



Qne particular example stands out in 
my mind. A student chose the 
Minnesota Daily as her periodical 
and the issue of vvdmeri's work arid politics 
as her focus. She went to the archives arid 
selected issues from the years 1918 and 

19S8: As shawrc^ m her paper, she - 

selected those years intentionally, expecting 
to find few references to women, iheir work 
opportunities, or their political organization 



in the dusty issues from 1918. and evidence 
of substantial gains for women by 1968. To 
her astonishment, the progress she 
expected to find was not there. Iri 1918. the 
Daily was filled vvith an riduncemerits about 
job opportunities for women, political 
o r gan i za tio n s Jo r w ornen -s t u den ts . suit rag e 
clubs, meetings, articles and editorials 
written by women, and a flurry of evidence 
indicative of a rich and lively feminist 
community dri campus. By 1968, that 
activity seemed to have \/ariisf>ed. There 
were plenty of articles focused bri campus 
politics, the anli-war movemierit. and 
editorials aboutUie New Lejt. Butwomt.i 
were virtually absent iron- the pages, except 
in the job listings for secretaries and 
babysitters. The discovery dramatically 
altered her vision of progress in women's 
emancipation and the politics o^ the 1960s 
before the 'ebirth of femiriism The 
discovery was vivid and exciting because 
tbe-Student made it in the course of her own 
research in primary sour-ce-iiiaterials, in this 
case our own campus newspaper. 



Iri another class we set up a seiies of ''cle- 
playirig panels in which each student on the 
pariel came to class as a particular historical 
figure arid partii:ipated iri a discussidri 
focused around a concern that would nave 
occupied-the thoughts and energies of hJs- 
or her character: To do the research for the 
panel, students were required to investigate 
available primary sources concerning the 
individual each \Nas to portray, as well as the 
issije urider discussion. If the subject was 
slavery, for example, drie studerit might read 
the diary of a plaritatiori mistress, another a 
memoir of an escaped^lave: another4tie 
writings.of a norttiern abolitionist, and so _ 
on. Stuctents thus had the opportunity to dig 



into_t^h-e raaleriaUHemselves. and then to 
attempt to get inside the mind of ^particular 
historical character. The panel was set op in 
a "Meet the Press" forum, with the rest of 
the class acting as the press corps. (Over 
the course ol the quarter, everyone in the 
class served as a panelist.) 

The panels-worked very well, sometimes 
even too well: Along wUh spontaneous and 
sometimes carefully researched costumes 
and deep involvement In the characters 
portrayed, we also had some draniatic 
e\ °nts wedid not anticipate. There was, for 
example, the day when "Meet the Press" 
focused on the questich. "Can native 
Arnari-:an Indians and white settlers coexist 
on the frontier?" 1 he ciass-shifted imo the 
nineteenth century and near, the end of the 
panel discussion, Chief Crazy Horse 
assassinated General Custer right in front of 
the class. Or there was the day we moved 
into the ante-bellurh South to diucuss 
slavery, and a young slave girl (played by a 
rattierJarge male studerit) crawled out of the 
room on hands and Jcnees -escape- her 
cruel and lustful master: Despite ihese _ 
dramatic excesses, or perhaps because of 
them, the students did manage to do a very 
serious job of researching their characters. 
During the "Meet the Press" sessions, the 
••press corps" asked <:juestibris that would 
yieJd the most iiseful informatiiDh since thiey 
knew that the class, was responsible for the 
panel material in papers and exams: In this 
way, the instructors provided the gaidance 
and back-up. but it was the students who 
were literally responsible for developing 
class materials and learning from each 
other. 




hbther strategy that proved 
effective was to have students in a 
large-class work together in small 



groups: These groaps proj/ided more than a 
forum for discussion, although this was one 
important function. In addition, they 
provided the arena in which primary sources 
were presented and analyzed. Small groups 
are dfteh difficijlt to arrange because of the 
problem of staffing and limited resources 
We- experimented by involving a group of 
upper-division students vvto are rnajors in 
the program, of fering directed studies credit 
for their work as undergraduate teaching 
assistants in the course. Groups were 
established during the first week of c'ass. 
arid the same studerits remained together 
for theentire quarter. This enabled students 
to get to know one another arid participate 
in an jnformal.-srnall--scale learning 
environment far removed from the-typically 
large and anonymous lecture class: T-he 
undergraduate teaching assistants met 
regulariy with the instructor -n an ongoing 
serininar throughout the qu;? which 
priDvided cdritiriulty arid a stru ired way to 
prov-ide iriput into the groups. 1 iie student 
teaching assistajits^eryed as facilitators 
rather- than teachers. and the n-embers of 

each group were responsible for 

contributing to the learning that took place: 
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:Qnce yoa begin 
discussing teaching 
ideas with colleagues, 
you may find that 
others have been using 
primary sources In the 
classroom in numerous 
innovative ways." 



One group activity that worked quite well 
was assignment for each student to take 
her or his dataof bitth and gaback thi. ty 
years. They were then to choose a- _ _ 
periodical pubrshed at the time and find the 
major issues discussed in that journal 
during their birthday week that. year. When 
they came together in the group, the task 
was to construct, drawing on everyone's 
findings, a cultural portrait of the area. Since 
not everyone in the class was the sarne age, 
they were able to discern patterns-ot change 
overtime. Individually, students v^ere 
required to delve into primary source 
material. Collectively, in the small groups, 
they were to pool their findings in order to 
draw some cdnclusidns aboijt cultural 
history and the process of change. 

One final item pravLded an interesting 
dimension to the class. J attended a 
workshop on "student -generated data 
bases" as part of the Northwest Area 
Program oh Active Learning and was 
intrigued by the thought of adapting an ih- 
class survey to an American Stuuies course. 
We decided to take a ciass census which 
included iqu est ions that irt^ould- be relevant to 
the themes of the course; We then tallied the 
responses and copied the results for the 
students in the class. Throughout the 
course, We cohtihued to refer to the 
'collective biography" of our class to 
indicate the pervasiveness of the course 
themes and their immediacy to the students' 
oven experiences. By asking students to- 
provide their "ethnicity." Jor^xample, we 
could discuss the various ways in which 
people define their cultural heritage. 



Once you begin discussing teaching ideas 
with cdlleaciues. you may find that others 
hrive been using primary sources in the 
classrx5om in numerous innovative ways. For 
example; in a recent workshop on using 
primary sources in the classroom. I learned 
about an interesting project regularly 
assigned by Riv-Ellen Prell in the 
Arithropology Department. Professor Prell 
endeavors to give the students a sense of 
the power of cultural norms by asking them 
to discover commonly-shared assumptions 

in our own society;- One of-the iirsl 

assignments is for students to break an 
American cultural rule in public and write up 
the experience. In this way the student's 
own world becomes the primary source 
laboratory. Students learn the force of 
unwritten social customs by attemptir.g to 
enter a grocery store and barter for goods, 
fof-example, or by sitting next to the; sole 
passenger in an empty bus; 




ary May, in Amencan Studres, has 
used the pdblic arena as a primary 
source by having students go out 



and observe a building, a park, or a Jocial 
institution such as a movie thieatier. Thie 
students ^re instructed xo describe what 

they observe and analyze-the place or 

institution in terms of its origin, history, use, 
structure, and what it can tell us about the 
culture. 
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Other lnstru€tbrs draw upon the rich 
sources available in the rhariy archives of 
the University. Researchers frequently use 
such collections as the SociaJ Welfare 
History Arjchlves^theJmraigration History 
Archives, the rare books and manuscripts, 
children's literature, or governtnent 
documents. These materials can often be 
used for class assignments. Recently, for 
example, David Klaaseh, curator of the 
Social Welfare hfistory Archives, assisted 
Processor Sara Evans of the History 
DfipartmentJn setting -up-a set of-r-esearch 
packets for students to use: Choosing from 
among the packets, each student 
investigates a particular issue in twentieth- 
century women s history. The packets made 
the relevant material readily accessible to 
the students, who then explored the 
documents and wrote up their discoveries. 



These are only a few of the endless . . .- . 
possibilities that might be tried in or adapted 
for classroom use. 

Challenges and How to Deal 
With Them 

As with any other teaching device, prjmary 
source projects can present difficulties. The 
mo.vt common, perhaps, is the students* 
U}-.'amijiarity with this type of assignment. 
There is need for extra guidance and 
assistance from the ir>structbr. Be sure to set 
aside plenty of class time for explanatidiT, 
questions, and discussion. Hold adequate 
office hours -SO students who-enx:ounter-- 
difficulties can come to you for assistance; 
You may find that some of the materials you 
think would be most appropriate for 
students may in fact baffle them. Some trial 
and error will undoubtedly be necessary jn 
choosing sources and structuring ^* ^ 



assignments. When possible, allow the 
students as much individual choice as 
possible. The assignmerlts will be more 
meaningfiil if the students have maximum 
Input: Tiie more-reluctant and inexperienced 
students will undoubtedly need the most 
help, and instructors will need to be 
prepared to offer help when needed. For 
longer assignments, it Is often helpful to 
require a brief "progress report" or, if the 
class is hot tod large, a conference with the 
instructor. In large classes, it may be useful 
to -have students m^eetiogtoups before the 
assignments are completed; to discuss 
difficulties with each other and share ideas. 
The students will learn the most when they 
have adequate guidance and feedback 
along the Nvay. 

In general, it is best to avoid abstract 
notlans apd to make the assig-nments as - 
weU as the sources as tangible and specific 
as possible. 

The Rewards 

Even if d'fficuHies arise along the way, the 
experience is likely to be rewarding for 
students and faculty alike. As ah instrijctdr, 
you are in essence establishing an 
apprentice jeiationstiiji with your-stu dents: 
Yoar example and guidance gives them an 
opportunity to do some of the work of your 
discipline even if it is on a small scale. You 
may even be surprised, oh occasion, to find 
that a student has discovered something 
that does amount to a new contribution to 
the field. 



\*As an instructor, you 
are in essence 
establishing an 
apprentice relatibhship 
with your students. ' 
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In addition. We have the satisfaction of 
knowing that students in our class acquire 
an actual learning experience rather than 
simply a cdllectidn of facts arid information. 
Studies of- the-process-of l-earning how 
individaals-acqaire knowledge, skills, and 
problem-solving capabilities — have 
provided some disquieting evidence. One 
statistic that sticks in my mind (no matter 
how hard I try to shake it) is that students 
who learn in the "traditioriar* college 
classrJdrH setting — listening to a lecture, 
taking rtotes, ^nddemofistratjng their 
acquired kno... edge in exams — retain, six 
months later, thp paltry proportion of twenty 
percent of what they "learned. " That means 
that within half a year, eighty percent of our 
pearls of wisdom have evaporated into thin 
air. When we provide the students with the 
opportunity to make their own discoveries, 
they retain not only the knowledge they 
acquired but the skills of doing scholarly 
wo''k on their own; 

Where to Get Help 

The Northwest Area Program on Active 
Learning workshops provided plenty of 
ideas that we were able \j adapt to fit our 
i::lassrbom needs. One thing the experience 
proved is that as teachers we have a lot in 
common and can share ideas with eacJi 
other;-even if oar scholarly pursuits are 
quite diverse. Our best resources, then, are 



our colleagues, in our own or in different 
disciplines Some of our best ideas for 
teaching American Studies c: ne from 
strategies developed by mdividur > in such 
unlikely fields as agronomy and psychology. 
What is most important; I think; is that we 
get together and share ideas as teachers. 
We take for granted the numerous seminars, 
colloquia. and conferences devoted to 
research efforts. We need to recognize the 
value of forums for our work as teachers, 
tod. 

IP addition io sharing ideas with 
one another, it is important to know 
that places on campus can provide 
a great deal of help and guidance. The 
Office of Educational Development 
Programs can be of tremendous assistance, 
esiDecially in alerting ihdividljals in one area 
about what people in other parts -Of the 

university are doing: In addition, the 

curators and archivists in the many special 
collections in the University can be very 
helpful in putting together materials for 
classroom use. the curator of the Social 
Welfare History Archives, has expressed 
willingness to bring groups of students into 
the archives, drganizie materials for them, 
and visit classes to pr-ovide orientation, - - 
Other niemt;er-S of the archives' professional 
staffs would no doubt be willing to do the 
same. 



Lastly, we should all make an effort to put 
teaching strategies on the agenda of our 
departmental meetings. We might be 
surprised to find out what interesting things 
are going on ii. the classroom right next 
door; 
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Sntroducing Active Leaminfj: 
Conceptual and Practical Problems 



William R. Charlesworth 



Introdacing active learning intO-a _ 
large lecture class requires at least 
two kinds of changes —conceptual 
and practical. Both have fo be dealt with 
before the class syllabus Is written; one 
could argue that both have to be dealt with 
even biefdre the ciDurse is Nsted as ah official 
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Thus-lhu stuftto active learning has ta be 
well thoaght oat: For 3xample,. Uie instructor 
has to begin by asking what knowledge of 
the discipline is worth having, and hence 
worth the students' hard work to get and 
re*airi. It r<3quires a long process of 
winhowihg ctdwri vast amounts of 
information and irraKihg tiDugh value 
Jurlgments along the wa . 



The instructor who wants to focQS on a 
limited set of vital bits of knowledge to get 
across to students has to make such 
judgments. These vital bits bt knowledge 
rriay corriprise many things depending upon 
the discip!irie overriding priri<:iples. major 
empirical events, intractable methodological 
problems, taxonomic-diraensions- — - 
whatever holds the discipline together 
conceptually. And because of the 
magnitude of th ?se bits, one cannot include 
many of them in a ten-week course. My 
experience has been that eight to ten of 
thern are plenty. This may be due partly to 
the fact that I usually use group problem 
solving as-ar: active leaj'nlng strategy to get- 
them across; In such courses active-learning 
takes up approximately 60% of class 
meeting time; the rest consists of lecturing 
and answering questions. 

Examples of "vita!"bits of knowledge i had 
to pose in the forms of problems iov three 
different child -development classes are: ; ) 
:n an intrDdactory i:oarse, students. examine 
how to study and evaluate the effects of 
intervention on child behavior and 
development, a seemingly dry exercise until 
they see the methbddlogical problem 
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offering. The original-function of the course 
and how this fanctiDn jits with those of - 
other courses in the department may well 
hsve to be changec if active learning is 
adopted. 

Active learning can require, in ijoexpected 
ways, a recdhceptualizatioh of course 
matenal as well as pose interesting practical 
problems^ An exa m pi e J S- setting up cJass 
conditions tc replace lectures. Soch a task 
can be initially frustrating, especially for 
instructors who rel> solely on texts and 
lectures to carry the main weight of 
irifdrmatioh transmission, fortunately, tips 
toward solving these problerhs can be 
passed on quite quickly in ihe form of 
explicit procedures. Some oi these 
procedures will be presented belQw;-tet us 
begin with some major conceptual issues 

How to Get Starteid 

Developing a ci^iJrse that gives students full 
reign to seek out information actively and 
so I ve -problems on 4heir -Own can^e 
conceptually very different from one in 
which the information is authoritatively 
delivered in the course text and lectures. 



"What Is often 
fdrgotteh is that 
'problem' is a relational 
term — a 

characterization of a 
dijfereiit rejalionshlp 
between an arresting 
stimolus and the 
forward movement cf 
the students mind. " 



embedded in public claims: government 
programs, ideological attenipts to influence 
education, popular accounts of day care, 
child rearing etc.; (2j in a course on deviant 
behavior, students have to deal with the 
prdblems of classifying persons and 
biBhavior (-the-functiOhS-of classifJcatJon^; 4he 
pros and cons-Of.diagnosJs and-prognosi3 
as they are applied to real life case studies; 
(3) in a course on the ethology of human 
behavjpr, students are asked to defend the 
use of functional categories havior, 
vievving functions in terms c .-ctive - 
factors and long-teJTn-conseq-uencesi ln.all 
cases the solutions to the many facets of 
the c ,'Oblems are not immediately available 
in any particular source. 

In working on such problems, textbooks, 
readings, and lectures are used. They serve 
as familiarizing rriaterial, as sources and 
sti-mulators, vvhjle they support the — 
instrxjctor.: Usually,. texts lay oat a field 
topically along a dimension or two — ti-ne, 
size, complexity. The vast majority of thern 
are not problem-oriented, although they 
pften have problems at the end of chapters. 
These students do not work dh the 
problerris because they are UsuaUy hot 
cishtraJ to course requirements. But thls may 
aU be to tUe good^ Students read the text, 
listen to lectures that clarify points in the 
text, get engaged in classroom discussion 
and work on problems, and the instructor 
writer, the problems. Actually,, the instructor 
is better qualified than anyone to do so 
because it is the instructor vvho knows the 
students' minds, attitudes, propensities, etc. 



What is often forgotten is that "problem" is a 
relational term — a characterization of a 
difficult relationship between an arresting 
stimulus and the forward movernent of the 
student's rriihd. One must know both the 
nature of the stimulus and the nature of the 
student's mind to make pedagogical- 
progress: Instructors who do not know the 
information level of their students can really 
not create educationally meaningful and 
challenping tasks for them. 

Challenges and How to 
Deal With Them 

A majCM'-issue is how-to^t a4as-k- 
foim.ulated that has a dearly stated 
objective and alludes (either directly or 
indirectly) to the specific problems that 
stand in ihe way of attaining this objective. 
Most tasks are couched in terms of either 
ihterrogatives or irnperatives. Exaimples: 
What is a good example of X? Describe its 
com posit on.- How did-X-become-that way? - 
ExpJam_what changes 4ook ^lace.lhat made 
X possible; What would have happened if. , .? 
Prove your point, Distinguish between X and 
Y. Interpret the following passage in terms of. 

Imperatives and ihterropatives 
Usually serve familiar functions and 
can be stripped down to cognitive- 
actions- such as describe the. mature or _ 
development of X. explain how X became 
this way, compare X with, predict what 
would happen to X if. prove by logic or data 
that, evaluate X in terms of. These actions 
specify what has to be done to solve the 
prbblerrv; they also clearly state what forrn 
the solution will take: a description, 
explanation, comparison, prediction, proof, 
evaluation: 
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If one knows dries discipline well, writing 
Such problems JS-cJiallenging and also fun, 
ii one Is j-ust getting to know ones . _ _ _ 
discipline, it can be agony. The solutions to 
problems are available either in ones mind 
or in texts, writings, etc. in these cases, 
setting the criteria for evaluating a solution 
IS relatively easy and shouJd be done in 
writing immediately afti9r Ihe jD^rdblem is 
formuJated. One shauld not taKe anything 
Ion granted —.even one's conception of a _ 
problem: Occasionally 1 write solutions first, 
then the problems, just to be sure that the 
isomorphism between what I think oJ as a 
probjem and what I think is a solution really 
exists. If one is just getting to know one's 
discipline, formulating problems can be very 
difficult. At times like this, collisaguiEls are 
very valuable. 



P''oblems that allow immediate criteria 
setting are often referred to as convergent 
problems. Their answers converge on 
cohvehtiorially or logicaJJy established 
standards. Sdlutidns to these prdblems ate 
relatively easy to evaJuate. Oiverger.t . _ 
prQblems,-however, are another matter: they 
open ap to the unknown and usoally involve 
such verbs as invent, plan, generate, create, 
come up with, etc. Such problems require 
brainstorming and probably should be _ 
introduced near the end of the course. Then 
the student is better prepared and can 
recognize constraints even the greatest 
creatir.n must-have In order to be- 
reasonable, useful, and interesting: 



Objisctivfily iBvaluatihg such sdlutidns is 
ob^viously difficult. Luditirous solutions get 
the low grade they. deserve; the-other . 
solutions may have to be compared with 
each other and then graded. I posed such a 
problem only once in a class dealing with 
atypical children. It required inventing a toy 
drgame for deaf/blihd children at two 
different ages — infancy aild early 
childhood. 1 could categorize four classes of 

solution — -trivial or -Uninteresting (not 

novel), so-so, average, and very good and 
imaginative. Specific criteria I used were 
appropriateness to deaf/blind behavior, 
appropriateness to developmental level, and 
imagihativeriess. Obviously other criteria 
cduld be used arid to this day I am sure 
justicis was not equally distributed across all 
solutions:-But that's the price of having fun 
in active learning: 




he mam point of all this is that once 
one decides to shift part of one's 
course to an active learning mode 



such as group problem sdlvirig. interestirig 
cdnciBptual is^uiss arise in risfererice td the 
nature of the knowledge in one's discipline 
and-ho-WJhe kno.wledge is structured ^nd- 
presented to students. The choice of texts 
and readings and the nature of lectures are 
significantly affected by these issues. The 
practical changes that one has to face when 
such a shift is undertaken can be numerous 



18 



13 



and lead to ail kinds of trial and error 
activities. At this point acquainting oneself 
with some procedures may be helpful. Here 
is a partial list. 



1. The percentage of classtin.e devoted to 
active learning /s decided by at least two 
major factors — how confident the 
instructor feels in relinquishing lectures 
and turning over transmission of the 
course material to readings and student 
activity, and how rnuch experience 
entering stadentS-have vvithgriDUp-- - 
problem solving or other forms of active 
learning. My experience with our 
inlroductbry course in child development 
reveals that approximately one class 
period a week of group vvdrk per se was 
ample and desired by a great majority of 
the-&tudents. The minority was divided 
Into those who wanted fewer Jectu res - 
and those who wanted all class time to 
be devoted to lectures. More advanced 
undergraduate courses, in my estimation, 
shbul_d_ increase active learn ing up to or 
over 50% and graduate courses could 
consist of 90% of active learning. In all 
cases the instructor (when not lecturing) 
sets -problems, guides proi3lem-SDlving, 
serves as a resource and evaluates the. 
active learning products of the students. 



2. Try to ensure that the classroom Ts large 
enough to allow groups of four (four is a 
well'tried and success fui riurhber) 
students to spread themselves 

comlortably about rfee room; A 

classroom with twice as many seats as 
students works well. Classrooms with 
movable chairs make life easier, but I 
have found that large amphitheaters with 
fixed seats pose no great problem. 
Frequently, three students sit in a row 
and the fourth faces them, sitting on the 
arms of the seat in front of them. 

3. Assigning students to groups is best 
done raridorrily or as c/ose to it as 
poss^£)/e. This leads to a sense of - 
fairness, -breaks. up tight affiliations, and 
ensures that not all the front row 
students end up together. Mixing front 
rowers with rear rowers may produce 
some interesting reactions. Part of the 
group experience is to learn how to deal 
with unfamiliar peers in a situation 
requiring collective action. While such 
learning is not ttne pri Diary aim otthe 
class (learning the substantive matter, in 
my view, is), it is important not only from 
a social point of view but also from a 
cognitive point of view. For example, 
students are required to take on the 
(Derspective of others when formulating 
their knowledge or posing their questions 
lotithe group S-benef it; A-simple w^day to- 
assign students to groups is to use class 
lists and a table of random numbers, 
especially if the students are already 
listed in numerical sequence. 
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•1. Before the tasks can be tacMed. students 
should be avvare of at least three things 
tnat could become pcobtems: {a}-- - 
persoriBl — each stodent has to adjust to 
working in the group, overcome 
inhibitions to talk, share ideas with 
others, control excessive monojogues 
etc., (b) group — each group has to 
divide up the task and ass^gri each group 
member to deal with a certain part, - 
coordinate the gtoup s actjvities, deal- 
with delinquencies, etc:; (c) resoarces — 
the group must identify readings, 
materials, etc. necessary to solve the 
problem as well as arrange for times and 
places to meet Students should be made 
aware that these are three normal parts 
of the pf'ijcess of gi'iDup problem solving 
and cannot b-9 ignored. 



5. Providing the groups with problem tasks 
has to be done systematically and with 
ample time for all parts of the process. 
The tasks must have a cbnnectibri vi/ith 
the lectures and readings, both past and 
future; that is, they should link with 
ground alreacty covered well as -extend 
iato-new_ar-eas; Tdis means they have to 
have a solid conceptual connection with 
the rest of the course. The task is given a 
title, written up (usually a half sheet 
typed will do), and handed but to each 
student before class on Wednesday. 
Students are ir1stru(::ted to read it arid 
make preparations to solve it (by doing 
Uie-appropriate reading^ thinking about it, 
discussing it with friends, etc;) by Friday, 
the following class period. The group 
then meets at the end of the class 
(Wednesday) and assigns specific jobs to 
solve the task. Five minutes will suffice. 



6. The fondwh-yg hioeting : Friday) is 

dedicaled to group aciivity. Each gioijp 
IS given a blank-product-sheet wdicd will 
represent their solution of :he problem. 
This sheet lists the l k i ieni title, gives 
the date, oesignates space for the 
group's solution and space at the end 
with fuur spiaces for each group 
mismbisr s sigrlature (as evIdisriGe that he 
and she contributed to solving the task). 
Space for the grade given-thesoJution is 
left in the upper right hand corner. Soth 
sides of the paper can be used for the 
solution. An extra sheet can be added, 
but solutions should be kept short. 
Grading time is a factor, especially in 
large classes. 

7: Alter rJecervhig thB- solutions^ ttie - 
instructor End feBChing assistants 
discuss what constitutes an adequate 
answer. This is done after reading 
through a number of the exams and in 
light of pre-established criteria. Suitable 
solutions are agreed ujDbn arid the 
solutioris are read, gradisd over the 
weekend, and handed back the following 
f^onddy in class. In class I usually read 
aloud two high scoring solutions and two 
low scoring solutions, giving reasons io\ 
why they were evaluated as such. The 
two groups scoring high are meritibried 
by number arid asked to take a bow. 
UsualJy they will not.So-metimes one can 
go too-far with rituals: The two groups 
scoring low are not mentioned by 
number but stared at vigorously. 
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, . once one decides 
to shift part of prie s 
course to an aciive 
learning mode sach as 
group problem solving, 
Ihterestlhg conceptual 
issues arise in 
reference to the nature 
of the knowledge in 
one's discipline and 
how the knowledge is 
structured and 
presented to students." 
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8; Each gcoop mernhsr wtiose sjgnBtare is 
on the solution sheet receives the group 
grade. Adjustments are made: bonus 
points can be given, for example, for a 
group member who contributes 
c^ispropbrtibnately more than others to 
the solution. Group rnismbers have to 
agree on this. They alsornay agree that 
some-member contri bated . _ 
disproportionately little to tlie solution, 
droup dynamics and control of individual 
behavior is often an important issue for 
some groupG anii may In some cases 
lead to dissension, revolts, uprisings. 
Such groups are i^biJhseled to stay 
together, be as explicit as possible in 
dividing up the task amongst all four 
members; hold each other and 
themselves accountable, and be prepared 
to make their individual contributions 
when the solution is being written up. 
Occasionally, such fine advice does hot 
wo'-k and the outlaw is either transferred 
to another group or given the sarrie tasks 
(as the rest cf the class) to work on 



individually: What percentage of the. 
individual student s final grade is based 
on the group's performance has to be 
decided in light of many factors. How 
confident the instructor feels vhat the 
tasks represent the vital knowledge of the 
course, how mljch working on the task 
solution actuaUy x:x5ntritujtes-to ac^:|Ujring 
general knowledge of coarse material 
which will be measured in the final exam 
or term papers, how much out-of-class 
time is required to work on the solution. 

9. Some groups in my classes met over 
Weekends and worked togeWer for 
sevecal tiours: other graufys meJ seldom, 
somejiot at all: If atter a few tasks _ 
individuals see the connection between 
their work on them and the material 
covered in lectures. and brought up in 
quizzes or the midquarter exam, effort 
becomes rribre meanihgful^fbr the 
prai^tical minded at least). If I think the 
tasks are getting at essentials, I give their 
solutions more weight in the final grades 
— so far I have ranged from 10-40% of 
the final grade. When I feel more 
confident in the future about the tasks, I 
may increase the weight. 



The Rewards 

Active learning -in -large lecture 
cJasses-can become a reality jf one 
is willing to make changes, some of 
which may be greater than originally 
anticipated. In my own experience I began 
the change by simply concluding ihat 
students were being lectured too much and 
instead should be actively engaged in 
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problems. But when it came to creating 
problems. !he question arose; :s this pieco of 
information really worth working for. worth 
mulling over, arguing about, and putting 
into writing? Interestingly enough, this 
question never occurred to me over tMe 
years-whenJ v*as-writing hondreds ol 
multiple choice items, fill-ins. and short 
essays. My feeling, I guess, was that if one 
writes enough questions it was worthy of 
me to ask them and definitely worth It to 
students to know them. ' must have thought 
that collectively they were a good thing, 
while recognizing that individualJy not one 

was worth remembermg.&at-such 

irrationality cannot last forever: Time is 
short. Students have other things to do and 
remember. So instructors have to choose 
the best the course has to offer and hit 
students hard with it with the right 
classroom procedures. Active learning using 
group probiem solving is a good way to do 
It: 



positive effect on numan beings: Both 
student and instructor experience this effect, 
the former in working towards a soiuticn. 
the latter in constructing the problem. And 
the solution itself adds emotional reward. 
(Bspecially if it is a solution that meets l^igh 
standards and hence high recognitiOfi. 



Rewards of teaching may also take another 
form — cognitive or epistemological. 
Acouiring new and valid knowledge is by 
defihitibn what we mean by mental progrebS 
and this progress both improves adaptation 
and enriches life, Hurrians cannot improve 
adaptation cr enrich life in any other way: 
we-have to be educated 4o do m Learning; 
to grapple with probiems-iraportant to a 
domain of knowledge is one way to acquire 
new and valid knowledge. Putting effort into 
such an activity, whether as an Instructor or 
student, is what active learning is about and 
learning something is always a reward. 



The rewards of teaching a single course are 
usually elusive — for instructor as well as 
student. They are difficult to measure, often 
submerged in the wave of hew courses or 
summer vaicatibn. But surely educational 
rewards exist and endure in one form or 
another. Culture would -Tiot be fjossiblejf 
they did not: The form of rewards may be 
emotional — feelings of strc ig satisfaction 
♦hat come with accomplishment. The act of 
solving problems has a peculiarly strong 
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Cooperative Learning Groups 



Karl A, Smith 



In a cooperativeJy-structured lesson. 
stQjdents are placed in small groaps 
and given group assignments to 
complete while the instructor insures that 
members of each group actively discuss the 
lesson, master the assigned material, and 
receive rewards on the basis of how the 
group product compares with preset criteria 
of excellence^ Cooperative tnstr-uction thus 
C-reates- a- Situation in which students are 
responsible not only for their own learning 
but also for the learning of the other 
members of their group. 

Cooperative learning involves much more 
than simply having stijderlts share or 
discuss material with other students.- 
although this commonication is obviously 
important; The real crux of cooperative 
learning is that the group shares a goal; 
such as producing a final report or 
achieving a high group average on a *est. 
The effectiveness of a group carrying out its 
goal IS determined by the presence or 
absence Of four essential elements of 
cooperative-group learning (Johnson, 
Johnson. Holabec and Roy. 1984); 

First, cooperative learning requires that 
group members develop positive 
interdependence. In order for their learning 
situation to be cooperative, whatisver the 
task, students rrlust perceivis^ that they are 
positively interdependent */ith other 
members of their learning group; 
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Second, cooperative learDing require? face-- 
to-face interaction among students. There is 
no magic m positive interdependence in and 
of itse'f. It is the interaction patterns and 
verbal interchange among students 
promoted by the positive interdependence 
which affect educational butcbmes. 

ThJrd^cooperative learning requires - 
individual accountability for mastering the 
assigned material. The purpose of a learning 
situation is to maximize the achievement of 
each individual student. Determh^ng the 
level of mastery of each student is 
necessary so students can provide 
appropriate sijpport and assistancis to one 
another. 



Finally, cooperative learning requires that 
students use interpersonal and small-group 
skills appropriately. Obviously, placing 
socially unskilled students in a learhmg 
group and telling therri to cbbperaite will not 
priDdijce the dissired results. Students must 
be taught the social-skilis needed for 
collaboratiorLand be motivated to. use them; 
Students must also be given guidance in 
analyzing how well their learning groups are 
function-ng and to what extent the group 
has been successful iri achieving and 
maintaining effective working relationships. 
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How to Get Started 

The procedure for implementing 
cooperative learning devejoped by David 
and Roger Johnson is a general procedure, 
specific enough to provide guidance, but 
flexible enough to be adapted to each 
n5truclor a specific teaching situation. The_ 
Johnsons oatli.ie five major tasks which the 
instructor should address in organizing 
group learning activities. 

1. Clearly specif y the obiectives for the 
lessor). Two types of objectives must be 
specified before the lesson begins — 
acadaraic objectives and collaborative 
skills objectives; 

2. Make decisions about placing students in 
learning groups defore the lesson is 
taught Select the grcMjp size most 
appropriate for the lesson. Cooperative 
learning groups tend to range in size 
fronri two to six. The optimum size o\ a 
cooperative group will vary according to 
the resources needed to complete the 
lessbh or project (the larger the group, 
the greater the resources available to it), 
the cooperative skills of group members 
(the less skiUful the group-members, the 
smaller the group shoulc1.be), the nature 
of the task the materials available, and 
the time available. 

Usually, when assigning students to 
groups, you will want to maximize the 
f'ieteriogeneity in the groups. Random 
assignment normally Insures a good 

mixture of males and females, nighiy 

verbal and passive studenls, leaders and 
followers, and enthusiastic and reluctant 
learners. Sometimes you may w^tvlb let 
students choose whom they worlt*v^{h: 



sometimes yea may want to group 
students according to their interests. 
Nonetheless, random assignment is the 
most highly recommended procedure. 



Arrange the room to facilitate group 
actLVJty. Cluster Xht\ groups of students so 
that.th-ey will not intertere-WUh one. 
another: Within the groups. a!l students 
should be able to see the relevant 
material, talk with one another, and 
exchange ideas and maierials. Usually a 
circle is best, and long tables should be 
avoided. 

Plan Jnst-TuctJonal-matedalsJO-promo-te - 
interdependence among group members: 
Lesson materials can be structured to 
promote effective academic learning and 
positive interdependence among group 
members. When students are first 
learning to cooperate, or vvheh some 
students are having priDblems 
cantributing to the groiip work, you may 
want to arrange the materials like a 
jigsaw puzzle and give each group 
member one piece to force students to 
begin the process of cooperation. One 
group, for example, could be vvriting a 
report oh alternative energy resources, 
each rnertiber being respdhsibie for 
material on one different type. For the 
repoii to_be compieled. all groap- - - - 
members have to cont:ibute material and 
work together to incorporate their 
individual contributions into the report. 



"Students mast be 
taught the social skills 
needed for 
cdllabdratioh arid be 
motivated to use them." 
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Assign . group members roles to insure 
interdependence. Interdependence may 
be arranged through the assignment of 
complementary arid .nterconni9cted roles 
to group members. Th's is useful lor 
inexperienced group members: For 
example, the group should have a 
summarizer-checker. researcher- 
intormation gatherer, recorder, 
encourager, and observer. Some 
assistance may be needed from the 
instructor to insure that such 
compJismentary roles are developed 
quickly by the groups. 



5. Carefully explain the task, goal structure, 
and learning activity. Several aspects of 
explaining an academic assignment to 
students should be considered, such as: 
fretting the task so the students 
uhdisrstarid the assignment, isxplaining 
the objectives^ad relating ttie concepts- 
to the stadentslpast experience, defining 
relevant concepts, and asking questions 
to check the students' understanding. 

Ir, order to structure positive goal 
interdepehdehce, yoU must corrinhijnicate 
to students that they have a group goal 
and must work collaboratively. This may 
be achieved- by de:ik'elQpj rig rrujtoal goals 
(goal interdependence); establishing 



divisions of labor (task interdependence): 
dividing niaterials, resources, or 
information among group members 
(resource interdependence); assigning 
stiidents-dilfering roles (r-Ole _ _ . 
interdependence); or 0/ giving joint 
rewards (reward interdependence). 

provide means for insuring individual 
accountability. To insure that all 
rnembers learn, ydii rnust assess the 
performance of isach group member 
frequently. This can-be-dODe^tor . . 
ejcample: by giving practice tests or by 
randomly selecting members to explam 
group answers. 

Explain criteria for success, as 
competition for grades may -break 
dawn" student cooperation. Evaluat;on 
within cooperatively structur-ed -lessons- - 
needS-tabe-based.on-criteria_establjshed 
for acceptable work rather than on a 
grade curve. The criteria by which 
students' work will be evaluated should 
'o'e clearly explained at the beginning of 
each lesson so that students and groups 
are aware of the instructors expectations 
from the outset. 

In specifying group tasks, the instructor 
should be careful to explain the 
behaviors necessary for successful task 
completion. For instance, using phrases 
such as "make sure everyone 
partii^lpates," "listen i:arefUlly to other 
group membisrs," and ""have each - 
member ^pJain how-taget the answer" 
in .your task instructions will get better 
results than simply telling groups to 
' discuss today's topic." 



4. MonYtcr tfie 'etfecttveness of the 
cooperative learning groups and 
rntervene to provide task assrsrance 
tsuch as artswering questions-and 
teaching task skiils) or to increase 
students interpefsona! and group skills. 
Ooserve iiiierattions betweeii students. 
Asking students lo cooperate does not 
necessarily mean they will do so. Much 
of your time should be spent observing 
the groups to seie if tHeir problems are 
functioning effectively. 

In monitoring the groups as they work, 
you can help the students if you clarify 
instructions as needed, review important 
jDrocedures and strategies for completing 
the assignment, answer questions, and 
teach task skills a?> necessary. 



Provide closur-e to :the- lesson^ At-the end 
of the lesson, students should be able to 
summarize what they have learned, 
understanding how they will use the 
information in future lessons. Teachers 
may wish to summarize the major points 
of the lesson, ask students to recall ideas 
or give answers, and respond to any final 
questions they might have. 



5. Evaluate student achievement and help 
students discuss A?Okv kve// they 
collaborated with one another. Evaluate 
the quality and quantity of students' 
learning. Evaiuate tlie group product 
(report or single set of answers agreed 
upon by all^r-OUp menibers.-totexamp-le) 
acco rdi ng to -criteria-C lea rly- established 
prior to the assignment: Assess how well, 
the group functioned. Assessment should 
focus both on members' contributions to 
brie ariother's learning and on the : 



G'-dup s success in rnair.taining good 
wiorking relationships. 

Ux our coDperative learni-ng workshops with 
educators we have stressed the impot iance 
of curriculum building and teamwork. In 
fact, we h^ve found that it is much easier 
starting cooperative learning if you have a 
cooperative group of colleagues^ It is al.so 
helpfiil to stait small arid build. Cooperative 
learning groups should evolve into a 
teacher's program. You might try usinq 
learning groups far a few activities at Jirst. 
tiltimatety, you.may find ttiat the majority of 
class work, if not all of it, can be carried out 
most successfully in a learning group 
envirbrirnerit. 

Sample Applicationr 

Cooperative leariiinc^ ^.rdcedures 
havB-been implemented in several 
courses in Civil and-MineraL _ _ _ 
Engineering: Typically; students are given a 
problem to formulate and solve. Initially, 
they are told little about the nature of the 
problerri, since the emphasis is on 
develbjDing their skill to formulate problems. 
Students theri work in small grdijps to 
formulate arid solve the problem or I'rame 
the concept ami pr-epare a report an how 

the problem was-solv-ed.either on an . 

overhead transparency or on paper. Later, a 
representative from each group is then often 
selected (randomly) to present the group's 
solutiori. Finally, the approaches and 
techniques used by the various groups to 
solve the problerri are compared in class 

Tine next-two sections dftscrilse the - _ 
application of cooperat learning in two 
specific courses: Systems Analysis and 
Environmental lssue.s._ 



Tbe tis^e of the_ 
cooperative goal 
structure approximates 
more closely the 
activity of real-world 
pmotoyment and 
problem solving . . 



Systems Analysis 

The major objective of the Systems j^nalysis 
course is to help students learn to formulate 
and solve practical problems with the 
assistance of five operations research 
tec'"' niques — decision theory, linear 
programming, network analysis, expert 
systems and simulatioh. The ihstructidhal 
methods used in this course are described 
in ^mith,J«ar3y pg^nd- Starfield (1 983); - 
Smith. Starfield and Macneal (1985); and 
Starfield, Butala. England and Smith (1983). 

The "bus problem" is an example of one of 
the many informal problems given ih the 
systems course. It is a problem requiring a 
decisiiDh and a recdrtimehdatioh i^n whether 
to purchase 25 or- sa buses. Tha problem - _ 
can be_formalated_very-weJ' by decision-tree 
methods, bat since most students have 
never heard of these methods they use » 
wide variety of approaches which all 
contribute to a very interesting discussion. 
The descriptidri of the task is to "Determine 
how many bUses tci bUy and give a ratjiDhale 
for your- answer." The expectations listed 
are: "Work^cnoperativ^ely, one answer from 
each group - - place on transparency; every 
group member must indicate that she or he 
understands the group's solution and ^^n 
explain It; make sure all group memhefS 
have their say, and assist aN grojp members 
ih uhderstaridihg the rhaterial." One person 
is selected randomly from each group to 
present t_he group's solution, using an_ _ 
overhead projector: Jtls emphasized that 
groups are not competing and that this 
exercise will not be formally evaluated. 



Generally two appriDaches to the solution 
emerge, one- that emphasizes minirnjzing the 
maximum possible less and one on 
maxiniiring expectea gain. Subgroups 
Within each group a''e then assigned the 
task of preparing each of Ihese approaches 
for presentation of a rauonale during the 
next class peridc^. A structured controversy 
discussion lo then i::ohduct2d during the 
next class period. 

Following this, the sequence of 
instruction varies but "ncludes most 
of the following steps. A structured 
tutorial is often used to draw out the 
impdrtaht elernerits of the students' 
tdrmUlatidhs and solutions. Comparisons 
are made among the various approaches. 
OccasionaUy a-lecture is given. to highlight 
the main points of the formclation and 
solution and to introduce or clarify 
important algorithms or heuristics. 

A moderately dWficu It problem is then - 
assigned for each group Jo ^oJve b-y hand 
calculation: A computer package is 
introduced that more quickly performs fie 
calculations they've been doing by hand. 
The personal computer permits the students 
to revise their formulation and repeatedly 
solve the problem. Thus they can ask "what 
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if ' questions and check the sensitivity of 
their solution to the probleiri formulation 
and assumptions. Finally, a complex, 
sjightly opeh-ehded problem is assigned. 
Open-ended problems are ones that are not 
completely-descr£bed:-Studejits sre not - 
informed as to which aspects of ihe system 
should be included for analysis since, 
typically, they get no such direction in the 
"real" world. The student gf-oups formulate 
and solve this problem using the computer 
pacRage. DiscussiiDh ahc interaction are 
required since thie siDlutioh is sishsitive lo the 
formulation anr, assumptions. 

Each group presents its findings in both an 
oral and a wntten report. 

Envirpnrhental Issues 

Our ehvirohinehtal issues seminar, 
conducted ahhUally in the CiDllege of Liberal 
ArtD Honors Piogram, Jocuses^tudent 
attentjo4i-on soch issues as energy. 
prodaction, hazardous waste, air polJation, 
acid rain, and wilderness areas. Cooperative 
group learning with structured controversy 
is featured as the format. Controversy exists 
when one person's Ideas, ihfbrmation, 
cbhcluslohs, theories, or dpihiiDns are 
InciDmpatibre with those of another person, 
and the two seek to-reach an agreement 
(Johnson and Johnson, J 982): Since 
controversy is an inevitable part of any 
group's natural interaction, it follows that if it 
is managed effectively, controversy can lead 
to an exciting and effective group learning 



experience. The course focuses on content 
acquisition and on helping students develop 
collaborative skiHs (through small g^oup 
work), ciDhstructive conflict management 
skills (through struotured controversy 
disciissions),-and-perspective-iaking skills 
(through presentation and discussion of 
different perspectives on each issue). This 
procedure is described more fully in 
Jdhnsdri, Johnson and Smith (in press), 
Peters'-r (1983), and Smith (1984). 

Challenges and How to 
b^al With Them 

Restructuring courses from a lecture format 
to a student-centered, small group format in 
which students become actively engaged is 
both rewarding and frustrating. The sv^itch 
frorh lecture to learning groups requires that 
the instructor prepare jDlahs for student 
activities rather than lecture notes. It also 
involves-providing students iWith access to 
materials, jncluding handouts with 
descriptive material, concepts, examples, 
study questions and homework problems. 

bahdbhing the notion that lectuimg 
and teaching are one and the same 
is probably the most difficult 

problem whicti ^faculty member 

contemplating^ctivB learning might face: 
My emphasis is on students becoming self- 
directed learners, so I focus on helping 
them develop personal resources to come to 
grips wjth material they are trying to master. 
1 lecture only when tthihk it will do more 
good than harm. Wilbert fulcKeachiie, author 
of Teacfling Tins: A GuidebooP: tor the 
Begionmg- Coitege Tea cfter, c lairas -that we 
do not need to lecture when concepts are 




'As testimony to the 
effectiveness of this 
approacK. we were able 
to Jlench considerably 
more than in the 
previous year without 
any student cornplaint 
about overload. " 
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available in printed form at an appropriate 
level for our students. In general, print 
presents information in a fornh which can be 
cohered- more rapidly- and in a- way more 
accessible for retrievaJ than do lectures: 
Students using printed materials can choose 
their own rate of iearning; they can review, 
they can skip, and they can vary the order. 
Lectures can, however, help students get 
up-tb-date information, sumrtlarize materials 
scattered over a variety of printed sources, 
provjde-Structures_tD help- students read- 
more effectively. and have value apart from 
their cognitive content. 

I have also found that t must be very careful 
with evaluation of students ^wblk^h§ in 
learning groups. If grading is conducted in 
ternhs of a hdrmal distribution, students are 
encDur-aged to cortipete with one another 
and arje oisaouraged from helping one . . 
another: There is a great deal of evidence 
supporting the fact that students who study 
together and question one another are likely 
to learn more than those who work 
ihdividualiy. I do not give students the 
irhpressibh that they're cbmjDetihg with 
other students for a grade. Instead i set up 
criteria that are -noncompetitive (such as- 
certain numbers of points or percentages of 
correct answers, or better yet. specific 
qualities which will determine grades) and 
are not reliant on the student's relative class 
standing, fvty most imporiaht bbjectfye is to 
develop students* motivation and skills for 
continued learning, problem solving, and 
application of cou-se learning-atter-the 
conr-se is over: The testing and grading 
system 1 use. therefore, puts these 
objectives as primary. 



The Rewards 

Learning how to learn throughout lifei is a 
basic skill which I promote in every way I 
C3h I believe that students will be 
einjDdwered if they are alliDwed to use their 
strengths, and that questioning, talking, - - 
listening^ experiraentirig, and observing are 
central to the acquisition of this basic skill. 
All should be encouraged in learning 
situations. Content is central to learning but 
many views should be presented for dealing 
with any problem, issue, concept or other 
rtlatter to be learned. 

Weshould trust students to sort things out 
and help them develop techniques for 
dealing with information. We should also 
help them learn lu analyze a situation so 
they may discover what information is 
tacking in order to develop a rounded 
picture of what thiey are studying. A 
structure that sUppiDrts students and guides 
ihem toward tne desired- outcomes without 
control!Jng_them inappropriately is one of 
setting autonomy-oriented limits. Traditional 
teaching, where students read the textbook, 
listen to lectures, work by themselves on 
assignments, and try to outperform their 
classmates on exams, ^A/iil hot be as effective 
in achieving the goals of education outlined 
above as will group learning strategies. 



The rewards associated with learning 
groups are many. For students, learning 
groups provide a useful means for 
developing transferable skills; students learn 
how to seek but inforrrvatidh. how to learn 
and work cdllabdratively. how to define 
problems, hovv to design- solutions, how to 
write^and communicate effectively,-and how 
to grapple with intellectual disagreement. 
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Students-reportthat ihey^lJke - 
working with others in spite of 
some difficulties such as 
scheduling out-of-class meetings. Actually, 
students become quite adept at handling the 
day-to-day problems associated with 
working cdllabdratively with others. 
Studerits areabJe to manage larger, more 
C0JT3pJe>Larid oJten .more Interesting _ _ 
problems withoat feeling overwhelmed; 
often they take the initative for their own 
learning beyond the limits of the 
assignments, and spend more time serving 
as resources for each other, sharing 
ihfdrrriatibn, and producing high quality 
products than they do in other courses. 
Comparison with -previous experience 
showed that students understood the 
material better and tended mor*:; often to gc> 
beyond the information given than when the 
courses were conducted in a lecture format. 



In addition, there is considerable research 
(Johnson. Maruyana, Johnson, Nelson & 
Skbn, I98i; Johnson, Johnson & 
Maruyama, 1983) which indicates that 
cbbperative actjve learning is superior to 
cbmpetitive, individualistic learning, in 
which students work alone oh tHeir own set 
of-iTjaterials at their own pace to achieve a 
preset criterion of excellence in promoting: 
1) higher comprehension, understanding, 
mastery, and retention of facts, concepts, 
rules, and principles; 2j higher motivation to 
learn; 3) more rapid transition to higher 
stages of coghitive and riibral reasoning; A) 
mc^'^- positive attitudes toward the subject 
matter Deing studied, classmates^nd^ - - - 
teachers; and 5) collaborative competencies: 



FoLr_faculty._the.greatesi rewar-d Is tiie. 
respOTiSe from students. Students often 
report that the Systems course, for example, 
is the first course in which they were 
encouraged to work with other students. 
They especially like tile teamwork. Since 
teamwork is an important part of graduates" 
professional activity, it is important that xhBy 
experience it inan instructional setting: The 
students' discussior. and level of reasoning 
on the assignments clearly showed they 
were getting enormous benefits from their 
discussions of opeh-ehded problems. It was 
stimulating to see students uhcdvering 
aspects of problerhs and algorithms which 
had been overlooked by- students working 
individaally-in previous classes. As 
testimony to the effectiveness of this 
approach, we were able .o teach 
Considerably more than in the previous year 
without any student complaint about 
bverlbad. 

Ttie work with cooperative learning groups 
at Jhe University JDf Minnesota -has shown 
that these procedures can be effectively 
applied to the education of college students. 
Students learned to work with one another 
more effectivdiy; managed larger, more 
complex problems readily; reported that 
they liked the cooperative learning 
expehiehce; and took the initiative fur their 
own- learning beyond the ilmits ot the - 
assignment (Smith: Johnson & Johnson, 
1981). 
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Cooperative learning procedures have 
several Important contributions to rnake to 
college education. The use of the 
cooperative goal structure approxi mates 
rnbre closely the activity of real world 
emproyment and ptoblem solving; atloiws 
studertts to taci<;le lar^Br, morexomplicated, 
and often more interesting problems without 
feeling overwhelmed; allows students to 
S'^rve as resources for each other, hence 
taking some of the pressure oft instructors 
and teaching assistants; and allows students 
to expend rfidrc effort on sharing ideas and 
on producing qualUy products^and lesr- on 
beatingxither students on performance 
measures: 



nowiedge and skills are of no use if 
the student cannot apply therri; in 
cobf3erative iriteractidri with othrer 
people. I? does no good to train a student 
he or she does not have the competencies 
needed4aapply his or her. knowledge and 
technical skills in cooperative ielationships 
on the job, In the family and community, 
and with friends, the most logical way to 
emphasize cooperative competencies as 
learning outcomes is to structure the 
majority of academic learning situations 
cooperatively. 



Where to Get Help 

I'd like to emphasize that the boioks and 
articles of David arid Roger Jdhnson provide 
clear procedures, helptul-suggestlons and 
research sapport for cooperative learning. 
The Cooperative teaming (Center, located in 
room 202, PatteeHall, has a large amount of 
material. Learning in Groups, edited by 
Bputon arid Garth, alsojias useful advice on 
using learning groups. Go66\a6's learning 
by reac/j/rtp provides superb guidanceon- 
alLaspects of tutoring. Ratlonales-for active 
learning and^dditionai benefits to students 
are described in Astin's Achieving 
Educational Excellence. 
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Introducing Simulation and Role Play 



Terrie M. Shannon 




imujation teaching strategies can 
be used very effectively with 
university students to achieve more 



active ihvblvertient in learning. Siinulatidh in 
thie classroom can be classified as one of 
four types: -1) role play, 2) simulaliop games. 
3) simulation exercises, and 4| computer 
simulation. In all simulations, participants 
are given an opportunity to experience what 
a specific situation might be like and to 
practice how to behave in the given 
circurri stances. All four types of simulatidh 
can help make abstract cdhcepts more 
concrete, and thus more understandable, for 
students: 

Role play involves spontaneous enactment 
of a given situation. In a simulation exercise, 
stijdehts are put into a position of physically 
feeling an abstract concept, such as 
discrimihatidh. Simulatidh games prdvide 
opportunities for students to practice 
something without the penalties which 
might be involved fn reality. Computer 
simulations include a wide variety of 
simulations currently available as software 
for micrbcbmputers. 

The fdur types df sirtiulatidh differ in several 
ways. Rdie pJay and simulation experiences 
a re less st ructured and a: e Pon--conipeli tive: 
Simulation games and computer simulations 
usually are governed by specific playing 
strategies or rules, and they often include a 
reward or payoff to the "winners.* The major 
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focus of this chapter will be on simulation 
through role play. Uses of the other ihree 
types of simulatidh will be suggested at the 
end df the chapter. 

One of-ttie major- advantages of ?^imui5tion 
as a teaching strategy is that students are 
actively invoived on an affective level as well 
as a cognitive level. Probably tne most 
common reasons for using role play are to 
affeci atiitudes and to increase avvareness of 
ihterpersdhal (DrdbU=?rhs and issues inherent 
in a given situation (Kdzitia etal. 1978). Role 
pUiy_can-be used to teach-nonientin the 
cognitive, affective,_and psychomotor 
domains. Joyce and Weil (1980) state that 
the role playing model of teaching is 
extremely vers^alle, applicable to several 
important educational objectives: "Through 
rdle playing students can increase their 
ability to recdghize their dwn and dther 
peopled feelings, they can acquire new 
behaviors for iiandling previously dLfficali 
situations, and they can improve their 
problem-solving skilis." 

What is role-piayihg? According to Kozma 
et al (1978) there are basically tvvb types of 
I dle plays, in the first type, players 
relinquish their usual patterns of behavior in 

exchange for.the role and patterns of - 

another person. The role players attempt to 
speak, think, behave, and feel llKe the 
person they are playing. This allows the 
student to identify and empathize with other 
people and their problems. 
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. . role play involves 
spbhtatiebus 
enactment of a given 
situation/' 



Iri ♦he second type of role play, the 
players retain their own roles and 
behavior patterns, but^ct as if they. 
were-in a different sitaatJoa: This type of 
role play is usefal for the training of specific 
interpersonal skills, such as counseling, 
jntervleNwing, or handling conflict. Role 
playing done in this way can be used in 
cbhjurictibn with rhbdelir.g. One person can 
demonstrate the particular beh: vior and 
students can then practice it in a role play. 

How to d^i Started 

Some students are usually reluctant to play 
a role in front of the class in the beginning, 
it usually works well to start gradually and 
informally at first. For instance, if the topic 
were parent/child cbrhmuriicatibn, you 
could ha\/e students work in pairs to enact a 
typical parent/child canflict. The teacher 
circulates among the pairs, an obtrusively 
listening to the conversations, and 
intervenes only if students need assistance. 

After a few experiences with simultaneous 
role playing by the entire class wbrkirig in 
pairs, it usually works well to ask for sortie 
volunteers to repeat their role -play for ttie- - 
class, so ihB situation can be -discussed as a 
group: It has been my experience that 
someone usually does volunteer. (On the 
rare occasions when there were no 
volunteers, I have asked specific students to 
repeat their role play situatibri for the class. I 
Usually choose students who are outgoing, 
and whose role play will bring out specific 
points important to the objectives for-the_ 
class:) It is often helpful to have two or three 



pairs or students role play the same 
situation for the class and thus illustrate that 
there are many possible solutions to most 
situations; 



If the class is broken into learning groups, 
the students get to know the other students 
in their group fairly quickly, in this situation 
you can begin with simultaneous role 
playing then have the pairs repeait their 
plays for their learning groups. 



There are two major advantages of having 
all students play roles simultaneously. One 
is that, instead of passively observing, all 
students are actively involved with the 
content of the class. The second advantage 
is that it If less threatening to play a role if 
no one is observing. Here the player can 
concentrate on-the roJe ltself- rather than _ _ 
worry about the impression on an audience; 




hen students seem comfortable 
with role playing in pairs, the size 
of the grdujD can be expanded to 



include four or five members. In many 
instances, it is helpful to assign one student 
in each group the role of 'observer'' with 
specific suggestions about what aspects of- 
the role pJay to note; Following the play, the 
observer provides feedback to the players. 
Depending on the feedback received and 
the purpose the play, it is sometimes 
helpful to allow time for the group to replay 
the situation. There are many variations of 
role playing including role leve^'sa! ano cut- 
in role playing. 
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Role play is the most effective when the 
situation to be played is meaningful, 
embtibhal and intense. It seems to work best 
whieh the students are given some choices 
aDDUt the roles they will play. For Jnstance. 

li Jhe cole play in vol ves-a parBntychiid 

conflict, the students can decide who will be 
the child and what the age and sex of the 
child and of the parent will be. 

The analysis which follows the play is as 
important, if riot more important, than the 
role play itself. The instructor rteeds lo plan 
discjjssioii -questions carefully tadevelop 
the anticipated learning; If the disc :ission 
questions are replicated and distributed to 
student pairs or groups, there is more active 
involvement of students. Discussion of 
questions by the entire class can follow if 
iime permits. If student answers are written, 
they can be collected for teacher response 
and/or grading. 



The process the instructor uses to teach 
with role playing involves 1) selecting a 
useable incident or situation, 2) briefing the 
participants and observers effectively, 3) 
cutting off the role play at the point of 
maximum learning, and 4) ahalyzihg and 
possibJy replaying the roles. Each step is 

a skill-that is fairly easy toJearri 

Suggestions for each are given below: 



Joyce ana Wei! (1980) recornmend the 
foiipwing for sources of situdtions for role 
playing: "Films, ibveLs, and short stories are 
excellent sources, and problem stories or 
outlines of protlem situations are 
Dommonty used. Problem stories, as their 
pacne irn plies, ^ce short narratives that - - 
describe the setting, circumstances, actions 
and dialogue of a situation. One or more of 



the characters face a dilemrna in which a 
choice must be made or an action taken. 
The story ends unresolved." Joyce and ^Jei\ 
describe iour types of social problems 
amenable to exploration tMrough role play: 
interperEinai canfJicts, Intergroup relations 
involving stereotypes and pri3judices, 
individual dilemmas, such as value conflicts, 
and historical or contemporary social 
problems that nsea lo be confronted. 

The briefing of participants and 
observers can range from very 
detailed explanattons to very vague 
or openrended-suggestionsi-Usualiy when 
students are not experienced in role play, 
more detail and structure must be provided 
when "setting the stage" for the play As 
they becorrie more accustomed to role play, 
students become mbre able tb handle 
cbhiplexity. Usualiy the mbst helpful 
feedback, to the players comes from 
observers-well instructed in the aspects of 
the role play most important to observe: 

The skill of knowing when to stop a play 
probably cbrnes through experience. Klemer 
and Smith (1975) advise the instructor to 
"stop XhB role playing at a Kigh point even if 
the students appear lo want to go bri." This 
disr-uption jyviJI raake-the discussion start 
much more quickly and emotionally than 
v/hen the piaying is 'finished.' Kozma et al 
(1978) suggest that the instructor stop the 
role play "if It becomes unmanageable or 
threatening tb one bf the players. The play 
shbuld be stbpbed when the objective of the 
piay is reached or otherwise after three tb 
slx minutes." My advice is for instructors to 
trust their own instincts here; 
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The value of rbie play as a learning 
experiencis depends Lipoh the value of the 
analysis-foMowing-tiie experiisnce. This is 
la rgel y - d el er m iiied by ih^.sk i U -w it h -whi ch 
the instructor leads the discussic-n of the 
play. One may focus on affective or 
cogntiive areas, depending on the types of 
questions asked following the play. 
Discusi-ibh questions can include toth 
affectlvis arid cognitive issues. Here are 
examples of- genera I discussion questions 
for analyzing a play: 



aj How did it fee! to play this role? 

b) How accurate were you at predicting the 
actionsiand reactions of the other 
players? 

c) If the other players did hot act out their 
roles in the ways you expected, how dfU 

- yoa want4hem to -react?-- - - - 

d) What other approaches to resolving the 
situation could have been used? What 
will be the consequences of these? 

e) Would other apprpaches or decisions 
have been rriore effective? more 
satisfying? more realistic? 

f) Were the actions and feelings of the role 
players typic?l of other people In similar 
situations? . 

g) How realistic was the situaUrn as 
played? If it was not realistic, or seemed 
over-simplified, what other factors would 
provide £_nnore accurate portrayal of the 
situation? 

h) What generalizations about human 
behavior can be drawn from this play? 

The discussion questions mast be related to 
the learning objectives for the lesson. If the 
objectives were not accomplished by the 
play and ensuing discussion, it may be 
desirable to replay the roles in a different 



way. The situation cojld be repilayed with 
the same students jDlayihg the same roies. 
the same students reversing roles, or with 
difterent students playing the roles. 



Sample Applications 




ome of my most successful role 
playing experiences have focused 
on farriily relationships and 



parenting. One example is based on Virginia 
Satir's work in identifying and describing 
communicaliori styles. I have two goals for 
stcdents: J) to be abJe to identliy the five 
communicatioastyles when they see_ _ _ 
examples of each, and 2) to experience how 
it feels to use the different communication 
styles. The first goal could be achieved by a 
lecture bra film demonstrating the 
commuhicatibn styles of blaming, placating, 
distracting, being super-reasonable, and 
levelm5-(Satjr^ 1976).- Role play is the logical 
teaching strategy to accomplish the second 
goal. 

Students are divided into groups of five and 
given assignments for both a role and a 
CGitimuhicatidh style (e.g., mdther-placator, 
father- blarner, teenage daUghter-super- 
rea?50hable, youriget son-distractor). The 
fifth person acts observer ta be suce the 
players remember to use the assigned 
communication styles. A problem situation 
is described and the "families ' try to resolve 
the problem, each using his/her assigned 
cbnimuriicatidh style. The discussion 
following the play centers oh how it felt to 
be in the role of blaming, or of placating, 
etc; Play-ejs describe what 4hey liked and did 
not like about each jof the commonication 
styles. When all students seem to 
understand the various styles well, we 
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discuss the solations * each family reached 
and how satisfactory these are likely to be. 

The final part of the class mvbives replaying 
the same family roles and the sarne problem 
a seciohd time, this time with all family 
members using the communicatidh style 
Satir calls levelingi.' The discussJon again- 
centers on how students feel whenJeveling, 
and we compare the effectiveness of the 
communication in the first and second 
plays. This technique has been successiul in 
accomplishing hoth o^ my gcals for the 
class. 

Another sxjc::essful-r-ole play-expenence has 

been used to develop more posit: ve 

altitudes toward elderly oeople This play 
involved more elaborate prepa-^ation, 
including "setting the stage ' tor the role 
play, with music, poetj;y. photograpns, and a 
film. A song by John Prihe. * Hello in There," 
was used to describe the life of an elderly 
retired couple; 5 variety of-poems wa^ read 
depicting scenes jn !he lives of.oiri people. 
Visuals included photographs of elderly 
men and women of many racial and ethnic 
groups and a film entitled 'Minnie 
Remehibers" which shows ah c'' woman In 
a hUrsing home and flashes bacR to the tiine 
when she was a yoijhg wife and mother. 

Students were then given a letter wriUea by 
Minnie, expressing her deep lonelir^ess and 
her need to be recognized. They were asked 
to play the situation in small groups to show 
how they would respond to Minnie. We did 
hot discuss this play as a class, but most 
students were still discussing it in their small 
groups even after class. Many of the 
sludents -responded lo this play mtiieir 
journals and some seemed to be ^cply 



atfeciexJ. Several said they visiteo or phoned 
or wrote, to. tlieir grandparents parents as 
a resuli of tins class exper.ence; I am not 
certain what fcXtors were crucia' to the 
efteciiveness of this particuiar play, but the 
^dal of develbpihg a sense of empathy 
tiDward elderly people was certainly attai.i>=^d, 
at least for a time. Here, again, role play had 
the-patential to nake a very powerful 
emotional impact on students. 

Role play has succeeded as a 
teaching strategy in all of the social 
sciences and in a wide variety of 
topics^dreaUve instructors in almost any 
are? can think of ways to mafceJearning 
"come alive" through use of role play or 
other simulations. 

Many other types of simuiatibhs exist, 
however a detailed discussidh of them is 
beyond the scope of tt^is chapter. 
Non^theiess, Lwould Uke to encourage 
people to consider expeiimenting with 
simulation games and computer 
simulations. 



Simiilatibn games allow students to plan 
strategies and make decisiohs that are 
similar to those in real-life situations. 
Slmulaticn games usually Involve competing 
groups of piayets and usually prov^c^e ruies 
of play. 



. . role play rtiay be 
hielpful In the 
attainment oi higher 
levels of cognitive 
development." 
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. . one of ^he rr.ost 
.•rnpbria'it changes that 
i see in sti ;den ts as a 
result of r')le playing is 
a change their ability 
to understai.j other 
[veople s points of 



The number af compater simalation games 
has been increasing rapidly and the quality 
of the games has oeen improving. A fe*A/ 
examples from recent journals will illustrate 
the types of games in use at the university 
level. An ar-icle by rlirn M. King in Teaching 
Sociology (April, 1935) Includes a 
descriplon of u cartipuler-garr^ entitled- - 
':Sex Roles" designed for college sociology 
classes The spring 1985 issue of Journalism 
Edu :ator describes two microcomputer 
qames developed to teach pre-journalism 
students to Iccate anci evaluate information 
used in mass rriedia messages. Ih Teachmg 
PoTitical Scfenise (summer 1983). iwo 
comput^^r simulation exercises ate 
explained: On.? allows-political science and 
foreign iangciage studenis to play nationa' 
decision-makers; the second is an 
international futures simulation .where 
students debate demographic, economic, 
?hergy and agri(:Lilture issues. These are 
just a few examples of the rtiany simulation 
games avail?ble, 

Chaliengei^ and How to 
Deal with Them 

University students who are used to sitting 
passively thro'jgh leciufes may resist at first 
thG effort it takes to become more actively 
involved ih learning. Using a gradual 
prugression frorn simultaneojjs role piaying 
in pairs to roie playing in small groups to 
role playing finally in front of the class 
seems to make tliis teaching strategy less 
threatening and more enjoyable for 
students. 



For a variety ol reaso-;is:-some-instruciors do 
not feel very comforiable using role play; 
One reason may b(i that he/she has less 
» ontrol over the way the class will go using 
the role play method as .-compared with a 
lecture rhethod. It takes considerable 
exper'iehce to predTci accurately how a 
part.cular grjup will resporid to a given rule 
play situation:-lnstructors whO-liKe to have a 
quiet, orderiy ciassrocm may dislike the 
noise and confusion thai occur in role 
piaying. According to KczarT>a et al. (1978), 
instru.'^tors who characterize themselves as 
"persdh-centered " or as ■intellect-centered" 
are rhore likely to function well with role 
play. Jnstructors would not find role play a 
very etiident way to deliver or demonstrate 
knowledge: 

Some instructors may not use the role play 
method because there has been little 
evidence of the superiority of this teaching 
rtiethod over more traditidhai methods dt 
instruction. Much of the research which has 
been _d^5ne has focused- on -effectiveness 
with elementary or secondary lave! students: 
After a review cf the sparse literature related 
to role pidy at the university level, Kozma et 
ai. (1-78) state. "Thus, it seems that role 
play is useful to practice interpersonal skills 
or to explore different attitudes, but attitude 
changes rhay not be stable iand do not 
necessarily translate into behavior." 
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Just as the characteristics of the instructor 
may cieterrrime his/her attitude toward role 
play, so the characterislics of the students 
raay atfect their, preferences toward ditferent 
teaching strategies: Many recent research 
Studies have identified various aspects of 
students learning styles. Some of the 
factors which affect a student's ability to 
benefit from a particular situation include 
the stage of cognitive developmeht. the 
l(9arnirig modes preferred, arid the way 
information tspracess:d by the bram. For 
example; slodents wha prefer abstract . 
learning would be more likely to Benefit 
f.om role play expe. lences than students 
who prefer the "concrpte and sequential' 
presentation of class content. 

One additional potential trouble area for role 
piay shouJd be mentioned. If Ovisr-used. role 
play. is likely. to lose its teaching 
etiectiveness 

The Rewards 

The major rewards of role play are the 
excitement and active involvement it brings 
to the classroom. Both cognitive arid 
aJfective learning seem to reJiilt from this 
teaching-methods St udBDts have been-very 
positive about their role play experiences: 
From the intensity of the role playing and 
the discussion following, it is clear that 
students are emotionally involved with the 
content. 

The role of the instructor changos iri 
a -positive way when ro^aplay is 
used: The class is moxe stadeot- 
centereri while the instructor acts as 
explainer, coach, and facilitator rather than 
as the source of all knowledge. ^] 



One of the most important changes that I 
See in students as a result of role playing is 
a Change in their aoility to understa_nd other 
people s PO'nts of view. David ^nd Roger 
Johnson (1978) state that "one of the most 
critical-competencies for cognitive and 
social development is-sociaJ per-spective- 
taking. Sociai perspective-taking is the 
ability to Lindersiand how a situation 
appear? to another person and how that 
person ;s reacting cogriitively. and 
erriotiorially to the situatiori. Perspeciive- 
taking is a central priocisss u.hderlyirig 
alraost-all interpersonal and group skills. It 
has been found to -be rBlated-to-etfective 
cresentation of info.'mation. effective 
comprehension of information, the 
constructive resolution of conflicts, 
willingness to disclose information on a 
persbria! level, effe(:tive group problem- 
solving, cocperativeriess. positive attitudes 
toward others within the same situation, 
autonomous moral. j-udgment, intellectual 
and cognitive development, and social 
adjustment." 

In addition to helping students develop 
persbhal arid social skills, role play may be 
hislpful iri the attairimerit of higher levels of 
cognitive developrrient. David Hijnt (1970; 
has identifled-foar levels of conceptiial 
structure according to. the riumber of 
dimensions people use in relating to the 
environment and to the interrelationships of 
these dimensions. An individual at a low 
cbriiplexity level uses categbhcal. absolute 
thiriklrig, while people at high complexity 
levels cari seo corriplex sitijatioris from a 
variety- ot poi^nts oi viev^ and can 
simultaneously weigh the effects of aifterent 
viewpomts. 
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Accorjjing to Hcnt ana others; the best way 
to help people move toward greater 
complexity and flexibility is to expose them 
to training which pulls them to the next 
higher level of developrrieht. For students at 
the two lowest levels, the t'aihfhg should 
help the student to recognize thai ditferent 
people -have different vantages- trom which 
they look at ihe world, and to begin to take 
on the points of view of others, seeing how 
they operate in situations. Role play 
experiences provide just such opportunities 
for students. 

Where to Get Help 

The authors I have found most helpful for 
describing role playing and s^mulatiGi( 
games are Joyce and Well (1980), Klemer 
and Smith (1975), and Kozma et al. (1978). 
Other good references inc'ude Milton 
(1978), Abt -(1970), and^TayJor and VValford 
(1972); A helpful joarnal on simulation 
games is Simulation and Games — An 
International Journal of Theory. Design and 
Research (Beverly Hills: Sage Publications). 
The best directions for and examples of 
simulated experiences can be found in: 
Pfeiffer and Jones (varouj dates). 



Strycturihg Controversy 
in the Qiassrddm 




Deborah Oeemer 

I ontjoversy in the ciassrobm can 
enhance student motivation, 
mastery of the material, arid skills 
in comniunication and conflict resolution. 
Struct ured controvers-y can er^ter the - 
classroom through discussion or debate as 
part of the formu! course curriculum: Even if 
you limit student participation to a question 
and answer period, the door is open to 
individuals who vvarit to challenge your 
OFsiriidhs or disagree with the most basic 
mtormation you hope lo get aii^ross. 
Controversy (seven xnore likely when 
students are asked ta panicipata in-graup 
discussions, solve problems together, or 
work in group projects. In any event, 
controversy is almost ine vitable when 
students become actively involved in the 
Tear hi rig process. 

But wWlecontroversy can facilitate learning 
and pecsonaJ development, it also f^as the 
potential to block constructive work and 
foster negative feelings. Learning to deal 
with controversy takes patience and 
practice, but vvhen handled effectively it is 
stimulating, builds healthy, positive 
relatiiDilships, arid fosters creative solutions 
to probJerriS. The ideas whlcn foilow can 
help create controversy- that is f un arm 
productive, and help resolve interparsona) 
conflicts that may arise whenever people 
work together. 



DBborab Deem6r is a doctoral candidate in 
educational psychology at ihe University of 
Minnesota. 



How to Get Started 

1. Determine the appropaate format foi the 
discussioh. A/.RF. fvlaier (1963) l3elieves 
there are orily two general classifications 
of controversial discussiori: a problerii- 
soJvirtg discussion and a persuasive 
discussion (or debate): In a.probletn-.- 
solving discussion, students attempt to 
formulate a workable solution by 
studying various aspects of the problem, 
identifying barriers arid various avenues 
to solve the prcbtem. arid developing a 
solution which takes all reievarit 
iniormation-into account. In cDntrast. in a 
persuasive a'scassion. students -begin 
with preformu'ated solutions and seek 
information ano opinions that will justify 
their position. Whereas in the problem- 
solving discussion students work to 
resolve their differences b) formulating 
ari iritegrative solutiori, in a persuasive 
discussion they f^art with predetermined 
solutions and attempt to solidify thei^' 
initial perspective: 

the debate format tends to motivate 
students more than pr c:)blem-solving 
sessidris. it would be most useful in ycur 
classroom wheri you warit i::tuderits to 
become aware of certain facts and 
opinbns and to apply4henT in-a 
particular situation: However, even with 
role reversal and the assignment o* a 
finai. group report that covers both 
perspectives, a balanced integration of 
material is rarely achieved. When 
studerits suci^eed iri atternpts to integrate 
the perspectives. ydU probably should 
question wiiether the topic that you 
choose was of sufficient interest. 

40 



35 



ERIC 



"CoottQversy in the 
cla&sroom can enhance 
student motivation, 
mastery of the mate rial, 
and skiHs in 
communication and 
conflict resolution/* 



Students find prbbiem-solving 
discussions relatively jess stimulating, 
but a fuller examinai'bn of the problem, 
with ah eye towards ihtegratibh, is 
facilitated by this approach. 

CtiDOSB-BnBppiQpriBte top^c You can 
either select a topic for discussion or 
encourage students to raise questions 
and express opinions about material 
already covered. If you want students to 
discujs's a topic of your choice, you can 
stimulate interest and increase 
pariictpatidri ii yuu select an issue that 
Involves attitudes; then introduce the 
tOtiU^lH-aA/vay thatraakes the issue 
personal or concrete: 

Provid'i specific ins*/ \JCtions. You 
facilitate cbhtrovefcy when your 
statement of the task is specific. Maier 
recbnhmehds that yb'j structure the task 
to separate the process of generating 
ideas from that at evaluatlng4hem.-For 
instance, yoa might want to provide 
instructions similai to the example below: 
Your proup needs to idc^ntify the four 
best argumer is /or outlawing the use 
of }Q tests. First you heed to share 
your views, and make a Wsi of all the 
argumehts you can identify. Don't be 
critical or ?varuate the argurrients that 
are^- proposed at tti is Xime: P' it your 
energy into helping each o'her 
Identify and communicate 'deas, 
regardless of * .ow absurd they may 
sound. When your list is relatively 
complete, then go back and select the 
".yj" best argu.nehts. You shduici be 
prepa red to report ydiTr cdnclusidns to 
the clas') in about tJiirty mi.nutes 



Talk about iiw "rules of constructive 
controversy " prior to the debate and 
re mi no students oJ_ them if the discussion 
gets out of hand. The foil owing principles 
outlined by Karl Smith serve as a useful 
handout for students: 

• tam criticai of idea^, not people; I 
challenge and refute the ideas of 
the opposing pair but 1 do not 
indicate that I personally reject 
them. 

• Remember, we are all in this 
together, sink or swirh. I focus on 
rioming to the best decision 
possitjle^pot-on wnnlng; 

• I encourage everyone to participate 
and to master all the relevant 
information. 

• 1 listen to everyone's ideas even If I 
don t agree. 

• I restate what someone has said if 
it is not clear. 

• [ first Drlng outall-ideas-andiacts 
supporting all sides, and then I try 
to pat then together in a way that 
makes sense. 

• I try to understand all sides of the 
issue. 

• I change my mind when the 
e^^'idence i^learly indicates that I 
should do so. 
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5: • 'ovide ^vPjcient time tor dJBCVBsion: 
The amount of lime allocated for the 
discussion depends on the complexity of 
the issue and size of the grOLp. What s 
important is that you allow enough time 
to resolve differences. 

6. He/p stadents reiormuiale iho question if 
the. debate hecowBB-too heatedJi - 
students argue heatedly and it seems 
they are unable to get past their Initial 
perspectives, you should intervene and 
help students reformulate the problem. If 
sludehts GOhtihue in a competitive 
struggle, there's riever end ugh time to 
reach a soJutlon, and thisy are likely to 
hattior-negative feeling: Tlnerefore, it s 
Important to have students explore 
requirements of the problem and draft a 
new p'-oblem statement if the discussion 
becomes deadlocked. 

7. Try Having students reverse sides arid 
argu^ trom ifle opposing position. It can 
be-very useful to have students restate 
the arguments of their opponents ^nd . 
present any new arguments Jhat i:ome_to 
mind. This exercise may help to diffuse 
any prior animosity while it provides 
practice in good conflict skills. Rowever. 
don't be discouraged if students are 
uhreceptive and find it difficult to divorce 
themselves from their initial position. 
Even the most skilled individuals have 
trouble with this one: 




tte procedures for organizing a 
forma! debate are not dramatically 
different from those outlined for 



informal debates. However, the fdlldwing 
steps may prove useful additions. * 



1 . Assign positions. 11 student opmron is not 
equaiiy divided between ihB two-sides. - 
assignments can be made by tbe Uip of a 
coin. 

2. Help students prepare for the debate. 
Each group should pick one or two 
students to I'epl'esent therri ih the debate. 
Make sure the recruits volunteer; it's ho 

fun it people are railroaded into - 

participation; Emphasize, however, that 
all students are responsible to help their 
representative prepare arguments for use 
ih the debate. The speaker is only their 
mduthfDiece and shouldn't be expected to 
shoulder all the wdi'k 

Students- wUI-usualiy help if yoastructuis 
their participation. I recommendthat . _ 
each student get a pack of notecards and 
record each argument she or he comes 
across. Group meetings are sometimes 
difficult to arrange, but it's easy to hana 
the speaker a stack o? argljmehts dh the 
way out of class. It also heipy if you set 
aside Bt-least part of one ciass period for 
students to organize their arguments and 
develop a strateg> 

Students should organize the arguments 
by topic. In this way they can assess 
where their jDdsitibh is strongly defended 
and identify weak areas that require more 
researoh.-Makjng aiile will also help 
them qi3icklybuiJd-a nece:::ary counter- 
argument when the debate is underway: 
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3: EstBblisti-the procBdaces lor the. debate. 
On the day of the debate have each 
group sit together so the students can 
readily exchange ideas. A few minor 
details can add flare, drama and fun. 
Place a formal Tectern^^ In the front of the 
rodrn with a pitcher of water arid a glass 
for eacH speaket near^y^LISi the names 
of the^eakers onJhe board in-tFie arder 
of presentation and announce each one 
at the appropriate time. Invite a few 
colleagues to serve on the panel of 
judges and be sure to have a time- 
keeper. The time-keeper should notify 
each speaker when there are only 30 
seconds left to complete his or ^er - 
argument: And whUe reinforcing the. 
efforts of all participants, announce a 
winner. Students are ant to be 
disgruntled if the debate ends in a draw, 
so make sure one side cornes out ahead, 
even if by only a fraction of a point. 



Challenges and How to 
Deal WsUi Them 




ach of the procedures outlined 
above has its own set of problems. 
It seems that every time a solution 



is worked put for brie issue, a new difficijlty 
arises to replace It. However, students are 
almost always patient, uhderstandirig arid 
helpful In the resolutiDn- of- unexpected 
problems: This section should help you 
head off some of the more common ones. 

First, when students participate in a full 
class discussion, they may wander away 
from the topic you want them to focus oh. 
When a qijestioh Is tangential or at too high 
a level. you-can teLI the inquirer you -prefer 
not to address that particular question at 
that time; recommend a visit during office 
hours to pursue the issue. Or you can 
schedule a time for students to generate 
questions or problems. 

Don't answer each q-uestiori asJt is r-aised;- 
Instead, summarize questions on the board; 
in this way yoa don't evade questions but 
facilitate the collection and communication 
of problems. Then, at an appropriate time, 
haye the students themselves explore those 
problems which are of cdmrndh interest. In 
lecture, for instance, you can provide 
students with relevant-backgrourid material, 
but letthem assurae-responsibihty for 
solving their own problems. 



lf_studatHs work together iri gfoups:, you 
should also be prepated Joi^jmerpersonai 
problems and ootborsts of anger and 
frustration. Complaints are common 
regarding group members who won't do 
their share of the work, or who dominate the 
discussion in a directidh that others dbn't 
suppdrl. If you are approached with these or 
similar problerns»xjon't take sides. Your first 
impulsamay bato^yjnpathizeand-tty to- - 
calm the complainant down, or to disagree 
and accuse him or her of being 
unreasonable, but either approach is apt to 
create even more trouble. 



:cordjng to Maier, you snould lister*, but 
Qon t react or evaluate. Let the students 
express their feelings. Your role is to 
understand and help the oersons talk about 
how they Teel. After the students have fully 
expressed their feelings you should facilitate 
the collective problefn-solving process. If 
the students seem stuck, ask questions like: 
"What Is likely to happen if you act 
differently?" "What will you do if that doesn't 
work?" "Is it possible that someone might 
object?" Be careful not to pry, and ask 
questions in a way that doesn't irnply 
critii^ism or shoot down an idea. The 
atmosphere should be one of joint 
exploration 



The^Rewards . . . . . 

Controversy can add excitement to 
the classroom and help build 
positive relationships among 
students and with the teacher When 
disagreements arise in the discussion, 
interest is aroused, and students are 
stimulated to seek irvformation. Controversy 
can also facilUate protxlBin-^olving _ _ 
processes and help establish skills and 
motivation for independent inquiry. 

Where to Get Help 

The suggestions above are intended to help 
you increase the level of cchtroversy in the 
classroom and manage it in a consiructive 
way: Marty of its ideas ar-e-drawji from the 
work of N:R:F: Maier whose books can well 
provide a fuller understanding of the 
processes of controversy. The debate 
program of the Speech and 
Communications Department is a useful 
resource for setting controversy in the 
formal curriculum. 



"The debate format 
tends to moiivaie 
students more than 
proBlem>solvjng 
sessions." 
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Using Active l^eaming in Large Classes 



Thomas F. Brbtheh 

Large classes, heavy teaching loads, 
research and publication demands, 
service-responsibjlitjes, and-a lack -- 
of-knovwiedga about teaching methods mean 
that many professors continue to do what 
generations of professors have done before 
them — lecture. But there are alternatives. 
This chapter describes the class 
brgahizatibn, method, and results of usirig 
active learning strategies in a basic 
psychology coiir-se in which 270 students 
enroll each quarter: Central to the system 
described here is the use of learning groups. 
Learning groups are a recent addition to a 
teaching/learning system that has been 
developtng in the General College since the 
early 1970s when Professor Henry Borow 
introduced active iecitation into his basic 
psych clogy course. 



Briefly, learning groups require students to 
work together on tasks that teach them 
concepts or skills. In this way, an active 
discovery process takes place as stuoents 
use their own and others' resources to vvork 
through problems or review exercises. But 
anyone who has used Jearning groups- 
knows-ther-e are problems to -ovexcame jf 
the process Is to have the intended effect. 
An approach which deals with these 
problems is detailed below. Perhaps its 
description will serve to stimulate others to 
adopt active learning strategies in their 
classes. 



Thomas F. Brolhen is an associate professor 
in iJie General College at the University of 
Minnesota. 



How to Get Started 

There are several factors which should be 
considered when developing active learning 
methods for large classes. Following the 
guidelines below may help you avoid 
potential difficulties. 



1. Find appropriate classroom space. When 
using learning groups or any active 
learning strategies with large classes, you 
will find that an immediate, obvious 
problern is space. Most often, students in 
a large class fill the room from aisle to 

aisle. J n the Jace of bolted- down 

auditorium chairs, it is not a perfect 
solution to divide the class into groups. I 
have divided my large class into 30 
student segments which meet two days 
per week in laboratory /recitation 
sections. Here the problem becomes 
more manageable — rtiostly bei^ause 
rooms4hat accoriiraodate-30 students are 
co.mmon and are usually equipped with 
moveable chairs. 

2. Use teaching assistants if possible. 
Without good teaching assistants, it 
wbijld be difficult if riot impossible to 
a<:<:orrjplish a great deal of aCU\/e learning 
in large classes. A lone professor can 
easlLyJecture-to 250 students: But if the 
classroom methods involve active 
learning and students are completing 
exercises, it is difficult for one individual 
to provide adequate feedback. Ide. Ily 
students should be split into sections in 
smaller rooms. With this arrahgemeht. 
extra personnel are almost essential for 
proper monitoring of group activities. I 
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have used undergraduate teaching 
assistants and tutors with very good 
results. Graduate student assistants are 
desirable but not absoiuteiy required. 



3. Esiabhsh learning objectives: Clear, 
specific course objectives must be 
developed and translated into specific 
student activities. It is relatively easy to 
state objectives for a lecture course: a 
body of khdwle^jge is identified and 
stoderits ace required- to-leacn it: Bat - - 
when students are also supposed to be 
able to use that knowledge, specifying 
objectives becomes a more difficult task 
for the instructor. The main task is to 
decide what you want students to be able 
to do with what thoy are learning. For 
example, I expect my psychology 
students- to i59 able ta inter pret-data 
tables based or human behavior, so I 
have them complete several projects in 
which they tabulate data they have 
gathered on their own behavior. 

4. Write the syllabus to give students as 
much guidance as possible. Because 
activeJeacmng, particularJy i-n- group- 
set tings, is new to ma ny. stp dents, you 
may find it useful to prepare a more 
elaboraie syllabus than usual. First, it 
helps students to have a daily guide to 
the activities which vvil! take place in each 
class period, whether lectijre or group 
tasks. Ydti rnlght also want tiD find rdorn 
in the &y41abus to exptain- what-will be 
expected of each -student in his or her _ 
group. Finally, it is important in an active 
learning setting, as in any other class, to 
make students aware of what criteria will 
be considered for grades. In a class using 
group activities as part of the gragiog 



system, students may be concernea 
about what percent of their grades will be 
individually based and what pbrtibh will 
rest on group-related work. 



5: Prepare practme WBtecwts.-li yoo decide 
to use active learning strategies, you 
have to generate activities for the 
students. Instructors cannot just tell 
students to discuss the material. " It you 
ddh't provide specific exercises for 
students, you will be disappiDinted wi*h 
active learning. Printed assignments 
seem to .work -best.because they. help 
prevent problems of misinterpretation. 
After several years of experience with 
handout materials, I currently use a 
student study guide which 1 wrote 
specifically for my course. 

6. Use the siudents thernselves as 

resources-whenevBf^ssibJe: Mb }arge 
class the sheer number of students 
affords the opportunity to use the 
students themselves as a source for 
survey data or behavibral observations. 
Srhall groups can then be assigned t.he 
task of using the data, arid in a sessiiDn of 
the entire class, vai'ious approaches to 
the data can be-discussed^nd-corrspared; 
In this way. otudents gain a "hands on" 
experience with the research process and 
can see for themselves that sometimes 
researchers take different approaches to 
making inferences about the same 
information. 
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a large class the 
sheer number of 
students affords the 
opportunjty to use the_ 
stadenis themselves as 
a source for survey 
data or behavioral 
observations." 



7: Provide feedback. Perhaps the most 
important aspect of using active learr.ir;^ 
methods in a large classroom is their 
potential for allowmg instructors to 
provide constant arid irrimediate 
feedback to students. Because studerUs 
in the large classrtxorrLcan be separated 
into smaller. groDps, .generally the 
instructor has a *^etter opportunity to get 
to know the students and to speak to the 
groups cn a more personal level than 
might be possible if the class is held as a 
large lecture sessidri. 

Taking advantage of the-opportam^ty to 
provide Jeedback-is ijnportant: Although 
many have had some exposure, most 
students you wili encounter will be 
unfamiliar with active learnirig. thus, 
they may be uncertairi, as individuals or 
as groups, tiiat they are proceeding as 
they should be. Supplying feedback 
helps rnairitai'^ student molivalion and 
likely to improve overall resalts: 

Sample Applications 

A detailed description of my class will show 
how I have dealt with the issues raised 
above arid, I hope, demoristrate some ways 
to structure a large class to achieve active 
learnirig. Students attend class together on 
Worday^ \A/ednesday,-and Friday -aiid break 
into nine-lab oratory/recitation sections of 30 
on Tuesday and Thursday. Primarily they 
are students in the General College, the 
general education unit of the University. The 
College attracts people with a wide variety 
of acadefnic lecords, abilities, and interests. 



■JS he Wednesday class session is the 

I drily one that ml§ht_be called 
traditional iri form. This is the only 
lecture time — ari overview of the nirie 
weeMiy Uriits. The objective of this lecture is 
not^o U-aosniit-infor-maUon but 10 help 
students develop a structure they can use to 
understand material in that week's unit. Key 
concepts are related to each ctiier and to 
concepts from other units. 

The Friday sessihri is devoted to a weekly 
qijiz arid review. Students cotriplete a 15- 
item multiple choica quiz -within.a 20rmmate 
timeJimii: After the quizzes are collected, 
students are shown the test items on a 
screen while reviewing their answers on a 
quiz record fc^m. It- r.s are explained and 
correct answers givan. Students thus receive 
feedback i.r«rriediatoly after they take the 
quiz. IVly teachirig assistarits and I are 
available to discuss items after the reveiw 
session; 

The other class sessions are more explicrtly 
organized around active learning principles. 
7he Mdriday arid Tuesda^scssrdris are 
devoted to data projects. This element dt the 
course rs similar tiD. but does riot duplicate, 
the content- of tr-aditianal psychology - 
laboratory cour-ses: The intent is to give 
students an understariding of what most 
psychology instructors would agree is 
central to the field — the empirical approach 
to understanding human behavior. The 
projects are organized in a sequence 
familiar to psychologists. 
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Oh Mcricay, siudehts are ihtroduced to a 
-^bhcept th'bugh a Tiihi-lecture by the 
instructbi' arid then take part in ah 
experimenl or CDmplete a questionnaire to 
prod Dce data: _F or example: before 
beginning a perception project requiring 
Identification of difference thresholds 
producod by a light apparatus I constructed, 
I explaih the thresh b!d concept. For a 
project derhbhstratihg serial pbsitibh effect 
in mernbry, students are asked tb learh lists 
of WTisense syllables flashed on a screen 
with a slide projBCtor: Studerus take part in 
these research activities as both subjects . 
and investigates, and the research method 
thus becomes clearer to them. 

Oh Tuesday they vvbrR ih four-studeht 
learmhg groups to tabulate their pooled data 
with the help of teaciriing assistants and 
studeni-tutors: They analyze these results 
and discuss how they will answer the 
project discussion questions. 

efbre the Thursday group sessions, 
students are expected to complete 
project quest lb hs and review 
exercises (fill-in-the-blanks, study questibhs. 
and practice-quizzes) from a workbook I 
designed specificallyJor_this coacse: 
Turning in a complete set of correct 
answers by the beginning of the Thursday 
session earns the student two points (out of 
300 tota[course points); an answer sheet 
that is 95 percent correct earns bhe point. A 
completed answer sheet a!sb qualifies a 
student for two additional points if his or her 

group-correctly completes^ matching- 

exercise: The matching exercises consist of 
20 statements about the unit's material to be 
matched with 20 key concepts and are 
graded ih the same fashion as the fill-ir^t^- 



blahk questions (two points if all 20 are 
correct, etc.). Students are allowed to use 
their bboRs or notes as resources in dbin§ 
these exercises. Later, in small group 
sessjoris-moriitored by laboratory ieaching 
assistants-or student tutors, students- receive 
yet another point if they contribute to the 
group s discussion of the study questions. 

In ail of this, high standards are maintained 
ih grading and points are awarded to 
reinforce the behavibr bf actively wbrking 
with course ftiaterial. To establish a sense or 

cocrmnon fale^nd Xo encour^e -- 

cooperation, students' grades are dependent 
in part on their group's performance. 

Because there are a number of activities and 
assignments assbciated with the course, a 
cbrtipreherisjve syllabus is given tb students 
so they can be prepared for each class 
sessicrL-ThB-syllahus- contains a calendar of 
daily class activities, a statement of class 
procedures, and full information on grading 
policies, including the total points necessary 
to achieve particular grades. 

Teaching assistants and tutors are central to 
this type of instructional system, and care is 
given in providing thentwith training and 
wntten gaidelines taasslst them. with their . 
work. Teaching assistants for the course ars 
provided grading guidelines for each of the 
student exercises and projects as well as a 
set of explicit procedures to be followed in 
the labbratbry sessibns. In addition, I 
supervise an ongoing training prograrh for 
tlie assistantstlesigned to address any 
problems which might arise during the 
quarter. 
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Student tutors assist the teaching assistants CHaj(ehges_arid How *b 

in laboratory sessions. The tutors are Deal With Them 

undergraduate students who previously had Some faculty may be initially uncomfortable 

taken the course and received high grades with active learning because it requires 

in-U:-Only those -Students who siiowed giving up the rolls of exclusive spokesperson 

interest in the class material and in working ynthe classroon.. -Teaching assistants and 

with other students are selected. They tutors become _mare central iaclass 

attend a weekly seminar on teaching and activities. Students may even attribute to the 

learning for which they receive four credits. rextbook author exercises which the course 

The tutors assume responsibility for one instructor slaved to create" On a recent class 

laboratiDry section /one or two tutiDr^ evaluation. £ student of rnine 

section) and spend several weeks \r\ Xhelr commented that the course instructisr got 

senijTiar-readmg-anddi^ssingrr^texia^ paid for-doing^'nearly nothing."'- But - - 

focusing on issues in teaching and learning; changes in Ihexoie which faculty. members, 

they examine their roles as tutors in the play in the classroom have been evolving for 

laboratory sessions. Later they work in some time. A pioneer in the field of 

1^ arning groups to research a topic of their psychology, E.B. Titchener. was reputed to 

choosing (^.g. compulf^tve behavior, child parade into his classroom in full academic 

abuse. TV and behavior, etc.) under my .egaii^, graduate assistants at his side, while 

guidance. Each group then does an oral and stijdehis stood at attentiioh until he began 

a written presentation on its chosen topic; lecturing! 



The teaching assistants and student 
tutors are important for several 
reasons. TAs and tutors are able to 
provide immediate feedback to the students 
in their learning groups. Teaching assistants 
can be instructed 16 return (exercises and 
projects as quickly -as possible and wi^lh 
extensive comraents, Jn-groap sessions, TAs 
can serve as moderators helping to facilitate 
group discussions. Tutors are also helpful in 
advising students because they are available 
while students are working and. as peers, 
are relatively approachable and nbh- 
threatenihg to students who rtiight be 
reluctant 16 seek out ttle inrtructor or 
teaching assistants. TJiey may aJso-serve-as 
positive role models tor stadents. because 
they nave already succeeded in the course. 



In addition to changes in the instructor's 
role in ihe classroom, students quickly 
recognize change in their own roles as 
classroom participants, Some students will 
invariably complain dt overwork or of the 
irrelevance of the wdrk you're making them 
do. Many students truly believe that 
education means merely adsorbing - 
Intormation. and they will expect the 
instructor to pump (lecture) the material into 
them in the manner to which they are most 
accustomed; they are simply not used to 
"working" in class. 
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the active learning class provides a siark 
contrast with the environment with which 
most students are acquainted. When they 
leave classes using active learning 
exercises, students often complain of being 
tired. Or^-^evencomplained 4o-me that at 
least he coald sJeep daring a lectarel Yoa - 
will find that even the most initially reluctant 
students generally adapt to the process in 
the long run and come to appreciate the 
value of the active learning process. 

Faculty using active learning strategies rriay 
also find departmental coUeagues less than 
ideally sapportive jn the beginning: Some 
may suggest that active learning 
approaches provide an easy way out and 
that students need to learn from the 
instructor — not each other, (j sometimes 
a.sk them about the number of students in 
their lectures who are sleeping, talking, 
looking out the wir»dow, etc.). Again, 
hawevet, in the long ron most- will recognize 
that students are coming oai of acti\/e 
learning classes more enthusiastic and more 
highly motivated. 

Learning groujDs rnay [Dose another 
prdblerri, particularly in large classes. 
Students are used to surviving (or 
prospermg) on-thBir^wn, and some (often 
the better students) are reluctant at first to 
have their grades dependent on the work of 
other students. Forcing group members to 
share some degree of comrnon fate fosters 
cbofDerative interaction. I tell students that 
unless they plan a career as a lighthbuse 
keeper, they had bettei' get Used to working 
in groups. And m the long run, students 



seem to realize that they are learning more 
about the substantive course material by 
working with other students as well as 
learning more about other people in 
general. 

The Rewards - ^ _ 

Active learning o.fers many rewards 
for both stuHenis and instructors. 
As measured by end-of-course 
evalutlbns. student response to these 
methoGS has been very positive. But the 
rnbst telling cdrtlrnents have come to rrie 
personally from my best students. They 
express gr-atitude^having-been able-to- 
take the course because they received so 
much individual attention and learned a 
great deal. Exam performance has improved 
somewhat over the traditional method of 
teaching the course but, more importantly, 
students are doing much more than srmply 
marking answers on answer sheets. They 
aw now-betier able to use the facts they 
have learned 



The side benefits to students with this 
approach are also important. They learn 
how to work with others and are able to 
develbjD their cbmnnUnicatibh arid study 
skills. They also assume new initiative in the 
co-urf?e.- While it is-often easy for studems to 
walk into a lecture not having read the day's 
assignment, it is more difficult for them to 
come unprepared to a group session that 
demands everyone's help to complete an 
exercise. 
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"Perhaps the most 
important aspect of 
using active Jearo in g 
methods in a large 
classroom is their 
potential for allowing 
instructors to provide 
constant and 
immediate feedbacl( to 
students." 



Facuity who incbrporate active learning 
strategies inio their courses will be amply 
rewarded. Active learning is in many ways 
less stressful than lecturing. Being "'up" to 
deliver interesting and animated lectures 
each class period is a strain; it is often _ 
disturbing for instractors to know that a 
headache or cold has resulted in hundreds 
of students getting less than their "money's 
worth " out of a class session. On the other 
hand, an active learning approach is less 
subject to temporary conditions such as 
illness or the press of other responsibilities. 

All this.does nat_mean that using active 
learning strategies results in less work. 
Indeed, there is actually a net gain in 
workload. But the addlticnal effort is 
rewarded vi^hen you see every student 
actively involved in what ydij are trying to 
t(3ach them. 

Whereto Gel Help 

Aronsen et al. (1978) describe a classroom 
technique that requires students to gather 
the pieces of a "puzzle" indeperident'y and 
then work in gioups to assemble them into a 
final product. Each student is inviDlved in the 
effort because he or she is responsible for 
aci important part of ttne puzzler and group 
cooperation is required to complete the 
tasks; 



Boutcn and Garth (1983) present analyses 
of ihe use of learning groups in a wide 
variety of settings and with different subject 
matters. Brothen (1984) describes three 
exercises used in the cJass descrilDed- above. 
J-Ohnson et aJ ;-(-l SB 1) review a dccc:ie of 
research on cooperative learning. 

Finally, I invite anyone interested in the 
issues discussed here to contact me. I will 
be glad to give advice, ehcouragemeht. 
help, or solace as it's needed. I learned 
many things the hard way ^ by triaLand- - 
error: Perhaps I can help yoo avoid some of 
the pitfalls: 



51 

46 . . C 



ERIC 



Training Teaching Assistants to Use 
Active Learning Strategies 



Db/tald Ross 




bst departments at the Uhiversity 
hJre graduate students to perform 
teaching dulies. i Me motives for 



doing so vary, bat they always jjicl-Ude- the 
desire to help graduate students pay for 
their education and the idea that some 
practice teaching experience will help when 
the student gets a teaching position in a 
uhiversity or college. Graduate teaching 
assistants' (TAs) duties range from full 
responsib|Jit^for4eactilng a<:ourse to 
minor, behind-the-scenes jobs such as 
grading exams and papers: With full 
responsibility for the class, the TA i^elps the 
department and the University by providing 
relatively inexpensive insLruction. With 
lesser respbnsibility, the TA helps individual 
professors deal with large hunhbers of 
staderUs wbo are enrolled at the University, 
especially at freshman and sophomore 
levels. 

Departments vary widely in the attention 
they pay to the training and duties of their 
teachlhg assistants. Some treat them as they 
treat new professors: the assistants get a 
copy-Of the textbook, a standard syllabus, 
and a grade-book: iDther departments invest 
considerable time orienting new TAs to their 
philosophies and practices, and they 
actively arrange regular contact between 
professors and TAs through staff meetings 
or seminars. 



Donald Ross is a professor in the English 
Department and Compositibn Program at 
the University of Minnesota, 



The remarks in this chapter are addressed 
to people in departrnents which offer 
sonething for their TAs some way between 
the extremes I have Just described. I assume 
that the teaching a?*iistants -have partial 
responsibility for direct contact witK 
students, e.g., in regularly scheduled 
recitation sessions where the professor is 
not present (except, perhaps as an 
observer). I also assume that the department 
conducts at least a few hours of training and 
orientation for new assistants. 

The main message I hope to convey, is that, 
by careful ana enthusiastic use of training _ 
sessions, we can help new teachers do a job 
that vviii benefit their undergraduate 
students and give them experience and 
confidence so that they will teach as well as 
possUble after or while they earn their 
degrees:-By- building TA training programs 
on concepts of "active iearnlng^' we-can . 
both model and sponsor classroom attitudes 
which we approve. 

How to Get Started 

First, recdghize that master s or doctoral 
caniiidates are not very much like the 
students theyj»i]Lteach. They are unusual in 
their achievements as undergraduates: they 
did welj in most of their courses; they had 
well-defined and euademic ca»'eer goals; 
they wished lo be like their professors in 
rhany ways. To a significant degree they 
heed to be rerriihded of the students who sat 
next to them in intrdductdry (bourses, thdsie 
who J?vent oato major, in sorriethmg else, 
those who giot Cs, and those who dropped 
out of college. 
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"In an Impbrtant way, 
bpenih§ up the 
undergraduate claiss to 
students' voices 4$- 
paraJlel 4o what the 
professor is supposed 
to be doing to help 
teaching assistants 
learn their craft." 



econd. recdgat^e that graduate . 
students, especially those whose 
undergraduate experience came 
froon e iarge university like Minnesota, are 
getting an exciting and new kind of 
education. In all graduate cbijrses, but 
especially in semi ha rs, they are in an 
environment where they can talk with a 
professor who w^U listen attentiveLy. who will 
respect their ideas; and who will go out of 
his or her way to foster intellectual growth, 
in short, new graduate students benefit from 
active learning, perhaps for the first time 
since they were the stars in their high 
schools. 



The training of newleaching iissistants can 
be seen as cfianneling the graduate 
students' energies tc benefit the students 
they will meet. Of course, the new TAs are 
Insecure about their jobs, but for most of 
them, all they heed is their mehtbrs 
endorsement and a bit of practical advice^ 
abbiJt how to use their time. 

in -the training sessions that we have used in 
Composition for many years, and that we 
tried for the first time in English under a 
Northwest Area Program on Active Learning 
grant m 1984, our major approach was to 
model the teachiri^g attitudes and behavior 
that we wish the TAs to have. In both 
Cdmpdsition and English, writing and 
speaKing are centra) activities: Since 
speaking is easier to change, our trsining 
oegins with talking: we have the TAs talk a 
lot, to each other and to the professor, 
about everything relevant. 



Sample Appticatioris 

In traming -TAs jn English, v;e asked new 
TAs tc read brief literary worKs before the 
sessions Bsgan. In the first hou'' I lectured 
about one work for about 20 minutes, then 
asked the TAs to form groups of four to 
evaluate the "mini-lecture." The groups 
selected pedo'e to report on their - 
evaluation, to suggestimprovexnents in the 
lecture, and to comment on the general 
atmosphere of the experience (Were they 
bored? Did they take notes? Was the lecture 
illuminating?). 

This sort of introduction can easily be 
emulated in departments where the chief - 
teaching activity is quite-difterent trom the 
explanation of literacy works: For example, 
wtiere case studies or problem solving 
activities. are central, the training d.rec'^r 
could begin with a relatively formal 
presentation, followed by thj same Rind of 
debriefing I just described. The point is to 
have graduate studierits experience as 
directly as possible what undergraduates 
experJence in a typical class session* and; 
crucially; to reflect on that experience. 
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fter the lecture format. -I- went - - - 
through ^wo other mcujeJs — first _ 
the recitation; then the smai! group. 
In modeling the recitation, I began by 
asking for volunteer answers to my 
questions, then pointedly called on those 
who had been silent, fn the debriefing we 
rioted differences arid \ sought reactidris 
and tried to make the TAs syrripathetjoto - 
the social and-psychological tensions of ttie 
recitation classroom; Since the TAs would 
probably use the recitation model for their 
first teaching, this round was the most 
obviously relevant. 



While the small "learriirig group" is probably 
the best mediuri^ for teaching at any level, it 
is the feast iradjtionaj. Pr-ofessors are _ _ 
familiar with It only in their best graduate 
seminars, and they tend not to think of it in 
the context of large undergraduate courses. 
For our new TAs, we set up small groups 
from the start to help graduate students get 
to know each other arid to ericourage them 
to work tiogether. Durlrig the modeling stage 
of the training program, eacHgroup4,vas 
given-a different quesli on abODt a literary 
text to discuss and report on. 

in comparing the lecture, recitation, and 
small group, the TAs became avvare that 
they had been most active tr> the small 
group, where their views had beeri rriost 
divisrse arid they had a greater sense of 

owner s h i pL aver- 1 h e qjjest lo n s th ey n ad 

raised; The difference -was most-pri>noanced 
when, at the end of the training session, the 
TAs were asked to propose essay exam 
questions for the three works. Questions 
based on the lecture text were uniform, and 
they essentially y^ere limited to the issues J: 
had raised iii the lecture. The groups hafl"^ 



rrtUch mdl-e difficulty in arriving at 
consensus^bout the good questions for the 
small group text, and the diversity of their 
suggestions began to reflect the complexity 
of the literary work. 

We have also sodrisored a_\Aariant of the 
learriirig grdujD mbdei for TAs to try but 
when they go to work for professo.''s in 
regular-Ut6ratufeco_urses^ In-tne- smaller - 
rec'tations, and even in the large lecture, it 
has proven feasible to spend part of the 
class time establishing informal working 
groups of 4 to 5 students. We have used 
these for discussions of specific literary 
questidris ( How is settirig an iridex of 
character in the story read for today? ). 
After smalt^rOiJpdiscussion-of 15 minutes 
or so,-the students-write outiheir jndlviduaL 
answers, an exercise which serves as a quiz; 
Alternatively, the small groups' discussion 
can be the stimulus for a regular, full-class 
recitation. By going around the room, 
dverheartrig the discussi^dns, the professor 
and/or TAs get excellent insight as to how 
well the students understand the question 
and its implications 

ChaJlenges^arid How to 
Peal With Them 

Both the professor and the teaching 
assistants share concerns about using small 
groups arid active learriirig. Everi after 
modelirig the three classrbiDm ehvirdrirhents, 
the TAs were inclined to rely on the lecture. 

First, it was aJormat-they had^een most 

often. Second, it gives the clearest feeling of 
control, both control over interpretation of 
the literary text and control over what 
happenr^ in the classroom. Third, discussion 
by students seems to be less "efficient" than 
a well-crafted lei^ture. 
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"While_theiimall _ 
'learning group' is 
probably the best 
medium for teaching at 
any level) it Hs the least 
traditibnaL Professors 
are familiar with it only 
lii their best graduate 
seminars. . 



It should be obvious from this 
previiDu^ dis'^ussioh that we tried to 
promote and encourage srnall _- 
group- activities; both by forcing tfie new 
TAs to soend sc.ne time doing them and by 
the general attitude that we tried to convey. 
Also, by trying to give the TAs some 
practice and some confidence that they 
could be in a classroom with several small 
grdljp discussions going oh concutrently, 
we tried to get people-past tne fear that total 
chaos ar;d anarchy would result: 

The issue of control over interDr^taticn cf- 
Uterary worKs happens-to be under heated 
debate among literary critics. Thus, to raise 
questions is relevant and to ask beginning 
graduate students to explore the topic both 
in theory and in practice is important. 
Clearly, active learning works against the 
idea of the teai::her-centered classroom, and 
it does force students to listen to each 
others' views on the texts wthich-are ia the 
syllabus; In an important way, opening up 
the undergraduate class to students' voices 
IS parallel to what the professor is supposed 
to be doing to help teaching assistants learn 
their craft. 



Finally, it is long in this tf-aditidh of literatiJre 
departments that we value class discussion 
and- w-e lecture but reluctantly: Thus, there is 
a general attitude throughout the 
department that lectunng is not the hest . 
way to teach our subject. Even by div-ding 
up our largest courses into separate 
recitation sections, we still wind up with 40 
or more b luden .L m . We jpethai 

expanding TAs' Conii and experience 

will-heU5-them become l^ w classroom 
re.'ource; 

The Rewards 

By introducing new teachers tc a varie y of 
techniqijes, and by mddelinei those of whicn 
we approve, we help therri understand the 
wide range of things they can do in theii^ 

classes.- We-can see the result??- when. 

teaching- assistants in English apply to teach 
in the Composition Program. There the 
duties are quite different:. the Tas in 
con^poSftion hcive full responsibility for the 
sections to which they are assigned. They 
are expscted to use the f ull range of 
teaching techniques, frdrti brief lectures, td 
recitatjon, to small group sessions, to 
individual conferences^ In addition- to those 
classroom methods, we also introduce 
teachers to the various ways to assign 
writing, intervene in and support students' 
writing processes, anc' evaluate student 
writing as it is being planned, in draft, and in 
final form. 
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Teaching Problem-Solving Skills 



Bert E. Frictedt 



The term "pro::/(ems,"" as I will discuss 
it, does not refer to exercises 
illustrating seme concept or theory 
which has been introduced in the classroom 
through lectures or readings. Rather, it 
refers to iexercises which allow students to 
understaad theoretical concepts by- - 
observing similarities and differences 
among widely divergent problems. An 
instructor using problems as a teaching 
device has the opportunity not only to teach 
a body of theoretical Rhbwledge but also to 
teach students how to make use of it. 

There a- number of sdv^ntages to this 
approach to problem solvJng: First,. . _ 
problems, if chosen with care, serve as 
natural motivation for exploring various 
concepts and theories. Second, problems 
help reinforce learning of major concepts 
through repeated applications. Third, 
piublems help students appreciate the 
pcwtjrof theory and the purpose of general 
concepts: 

One might ask if there are major 
disadvantages which follow from a use of 
problems as a learning device. My feeling is 
there are hot, although there are some 
pitfalls t(D be avoided. For instance, a 
particuJar prdbiern will necessarily be more 
difficult whenit appears "naturaJly-' than - 
when it appears as an. illustration of some 
general concept introduced in text or 
lecture. Generally, a temptation for the 
instructor is to hint to the student how the 



Bert E. Frlsfedf is a professor m the School 
of Mathematics at the UnivQrsity of 
Minnesota. 



problem should be solved. However, the 
benefits mentioned above may be lost if the 
instructor intervenes in this way. Although 
hints play a constructive roie in teaching 
problerh-solving, it Is usually better to 
simply introduce easier problems whicn 
allow -Students- to -develop the necessary 
theoretical andarstanding more gradaally: 



In addition, some students may be slow to 
appreciate all that they have achieved. While 
the instructor may recognize that an iciea 
developed in solving one problem is 
applicable to rriany others, students may not 
resaiize the connections unless the instructor 
points ttiem oot An-instractor_can introduce 
theory and concepts into the class as the 
situation allows and remind students that 
they have already discovered the principles 
in their own problem solving. In my classes, 
I Introduce many problems with particular 
substantive goals in mind and, once ihe 
students have worked through thertl, I make 
sure the salient points are recognized: 



What aooat teaching probJem-solvirLg itseif 
as opposed to using it as a vehicle for new 
concepts, methodology and theory? I 
believe that one learns how to solve 
problems by solving problems. Nonetheless, 
there are man^ useful techniques of 
prdbjem-sdivihg that good prdblerri-sdlvers 
know, at least implicitly, and that poor 

problem-solvers do not^ Lecturing on 

problem-solving iechniqaes in the abstract 
can be sterile and non-productive, but the 
failure to make the techniques explicit when 
they occur naturally is to miss the chance to 
help students' problem-solving abilities 
grow. 



How to i3el Started 

Thie-Saggested method which follows 
is based on my experience teaching 
a problem-solving course to 19 
Minneapolis and St. Paul secondary 
mathematics teachers during an interisive 
three-week^ program in ^ jhe. 1985 (10:00 
a.nri. to 1:30 p.m. Monday through Friday). 



1 : Assess ttie Btitity of yoar stadent 

audience. One of the advantages I had in 
teaching this course was that the 
audience was comprised of students who 
by and large Were familiar with the 
discipHne. Because they were already 
acqijainted with the rudirnentary 
procedures, there- wasJitlle dlffJculty in 
dealing with complex problems: 



A similar approach may be used with less 
advanced students, but some care should 
be taken to provide problems which are 
accessible to them. For instance, an 
iristructbrmight want to use problems 
which address dhig par^jcular concept or 
t yieo re t i ca I prin c ip I e rat he r Jlian -p r o b I e m s 
which-incorporate several abstract 
principles simultaneously. 

2. Prepare problems which allow students 
to draw theo ret fcal connections. 
Preparing the problems to be used in the 
Course is probably the midst important 
task Involved in this problem^solving 
approach: First, as -mentioned, the 
problems must be at a level 
commensurate with the skills of the 
students. They should be designed to 



"stretch" the students' capacities withc^ui 
(Causing them tod rriUch angljish or 
frustration. Second, the tnstructdr must 
make-a conscious.efJort to .design sets of 
problems which have interconnections 
that the students are capable of 
discovering, at least partly, on their own. 
Finally. It is helpful to provide a large set 
of prdblems even if every student does 
hot cdmplete all of tKem. This challenges 
the rndre advanceij studer;ts and often 
circumvents the tendency lot thera to 
'^explain" the problems before other 
students have worked through them. 

3. Resist the temptation to lump in too 
quickly to explain to students how a 
problem ought to be solved. In drder for 
the; rhethdds td be effectivie. students 
must be encouraged-to "grapple" with 
the-pcoblems andrecogruze the 
theoretical underpinnings without undue 
intervention on the pari of the instructor. 
The overriding principle behind the 
approach described here is that students 
will better understand the materials If 
they draw cdhriectidhs themselves. An 
instructor who fails to resist the 
teraptatlon to 'give studems-the answers" 
deprives them of the benefits of the 
discovery. 

4. Use class dyscussibns whenever posstble 
as a springboard for your own 
comrhehts. With this approach It Is 
Useful, as I will illustrate In the next 
section, to stop and stirpmai ize-students*- 
coniments about the problems elthe'' as a 
means of clarification or as an Illustration 
of the irnr^ortance of a concept. In 
phrasing your comments, try to make use 



of the class diSGussidh by brihaihg in 
useful comrnents rnade by students, 
po m t in 9- oc t m j SCO n c ept i o ns t hiat iiav e 
been prevalent, etc. The more effective 
you are in relating your own comments 
to the class discussion, the easier it will 
be for the students to understand what 
you are trying to say. 



Using student ^jiscussioh as a basis for 
your o-wn rBmar-ks aJso givBS the-Students 
a greater appreciation for comments 
made by their peers. Typically students 
are accustomed to viewing the instructor 
as the only useful commentator in the 
classroom. It takes extra effort on the 
part of the instructor to cdhvihce 
students that their peers' comments are 
worth noting; 



5; ge //ex/f)/e: Because the students _ 
themselves will be generating topics for 
discussion and introducing, albeit 
sometimes inadvertently, theoretical 
principles you wish to cover, you must be 
flexible enough to make use of 
appropriate openings wWch allow ydU to 
make important points. Certainly many 
instractors lind it easier, ta come to class 
on a given day with a set of notes listing 
the concepts and facts to be introduced. 
An instructor who encourfjges students 
to set the pace of progress and 
determine, through their questions and 
comments, when a given concept should 
be introduced will find the effort well 
rewarded. 



Sample Applications 

The preceding principles may beccrtie 
softievvhat clearer in the fcllowing 
discossioaoiJiow I applied them du ting the 
first class session: i began the course by 
Handing out two or three pages of problems, 
giving an introductory lecture on what I had 
in mind, and describing some mathematical 
games we would ehcburter in the class. I 
mentioned in the lectuie my own daily 
attempts to solve new problems and the 
experience of discarding my ideas^t times 
in response to wise comments maae by 
fellow faculty or students. 

I~ h the latter half of the per.od, students 
were broken down into small groups 
to work dh the problems I had handed 
out earlier. After a half hour of group work, I 
called tbe-class4ogether and asked for. 
volunteersto.discnss the problpms: The first 
problem we examined generated 
considerable class discussion since 
students had various approaches to its 
solution. Although I had strong opinions 
about the re^ative merits of the proposed 
methods, ! did hot evaluate them rrght away. 
Only atter the discussion slowed down did I 
present.what J considered a sound 
resolution of the matter, and then I was 
careful to rely as much as possible on what 
had already been brought out In th j 
discussion. Finally, I pointed out nrw 
problems which could be approached in 
similar ways before asking for \u< nieers to 
address another problem. 



. . problems, if 
chosen with care, serve 
as natural mbtivatibh 
for explorihg various 
concepts and theories." 



"1 believe that one 
learns how to sulve 
problems by soJvLng. 
problems. Nonetheless, 
there are many Qseful 
techniques of prdblem- 
sblvihg that good 
problem-solvers know, 
at least Implicitly^ and 
that poor problem- 
solvers do not." 



the next item brought up for class 
discussion was the game of "nim." One 
student in the class had reached a correct 
cdhclUsioh concerning a particularly simple 
version of the game but had considerable 
difficuUy articulating his approach I took 
the liberty of rephrasing his comments to 
make sure the entire class was in tune with 
the discussion. I also tried to solicit 
questions from those who might be having 
trouble fdllowingwhat at times became a 
rather rambling discussion. (The discussion 
rambled because students had considered 
varjous&pecial-versions-otthe-game.)- -- 
Eventaaily, when I decided that no one had 
further constructive comments about the 
game. I summarized, using precise 
statements of theorems, what i believed had 
been proved in the course of the discussion. 
Then I stated, again using the board, what I 
believed at least sortie people in the class 
were conjecturing. 



nature of which was determined by each 
individual group. Stjjdehts worked dh a 
variety of projects. Four chose to do a reporl 
entitled "Going to the Workforce," four more 
worked on a-compendium-of the-problems 
and-solutions treated in the coarse, and 
those remaining worked on projects relating 
to teaching problem-solving. 

Chatlenges and How to Dea! 
With Them 

There were three trouble spots in the 

course. Since class mcnberi- were - 

presenting complex information about the 
solutions to problems, the presentations 
were sometimes difficult to follow. At times I 
felt compelled to interrupt In order to make 
sure the class was fbllbwing. I tried to word 
my re-explahatidns In a way that did not 
reflect negatively oh the pierson doing the 
explaining or on the questioner Lf my. 
comments came in response to a query: 



I followed this procedure every class day 
when, usually, many problems were 
discussed. I kept adding to the set of 
problems^from which students could choose 
to work. To sdrrie extent, the students' 
Interests determined the direction of the 
course. I approach ed-the cour^e with a 
flexible attitude. Sincethe^ssions in which 
various class members described their 
solutions or progress seemed to work well 
from the beginning, I never assigned 
particular problems or gave particular 
assignments. 




second trouble spot was of my own 
making: At one point I thought a 
student's solution was close to 
another topic that had not yet appeared In 
the course. So I decided that this was my 
opportunity. As I was verbally making the 
cbhhectidhs at the chalkboard, it developed 
that the connection was more complicated 
and less strJ king than I had anticipated. I - 
handled the situation by admitting my error 
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In addUlon to the set of problems 
considered -in class, student groups were 
also assigned a joint project, the specific 
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and then giving a separate short 
iJitroduction to the topic I had wanted to 
pcesent: i resisted the temptation to explain 
how my error had arisen; 



The third problem was that some class 
members were much more proficient than 
others at doing problems. I essentially did 
nothing abiDut this aUhbugh the best 
problem solvers did help, individually and 
on their Dwn,_by-not-VoJunteering to^ive 
solutions to the easier. proJ^lems. The _ 
reasons I did nothing are the following: 
most students made some classroom 
contributions; every student seemed to be 
following most of what went on in class; ard 
rriy feeling was that so many things were 
going so well that I did no\ want 16 tinker 

The Rewards - _ _ 

The greatest reward from using this meihod 
is in seeing the students respond. Since my 
class consisted of people who were already 
in the workplace, 1 did not feel 1 had to set 
up a formal structure lb help me decide on 
the most accurate grades for the students, 
andJt developed that no such structure was 
needed ior-mQtivation:-The- rewards for the 
class members seemed to consist in self- 
satisfacion and constructive interaction. I 
think the class members also acquired many 
problem-posing and problem-solving skills 
that are transferable to the classrooms in 
which they teach. However, this 
achievement may be clearer to me than it is 
to them; 



Organizing Community Studies 



Peggy Sand 

Tne term 'community stodies' refers 
to a wide range of activities 
undertaken by faculty and students 
for a community. Usually in a community 
studies project, students do research and 
prdciuce, under faculty supervision, a 
tangible product which has been requestisd 
by a com4Tiufiity.-The-'coiTirnuriity'' might be 
a nelghbothood grO-ap,_a citizens' 
organization, an elected town board a local 
unit of government, or a public service 
agency. Broad-based citizen support 
(including nominal funding) is usually 
desired. Community-based projects can be 
used as case studfiss in a class, as special 
research projects through directed studies - 
or field-research- registration: or as topics tor 
senior projects or peepers. 

The objectives of one such community 
studies program at the University of 
Mifinesbta include: 

1. To provide cpportunities for students to 
encicln theined-ucatian by applying their 
academic, problem-solving; and human 
relations skills to real projects; 



How to Get Started 

There are se-ver^l-StepsJn-estabiishmg a 
commonity stodies program; 



1 



To 



To provide opportuniiles for 
interdisciplinary priDjects among faculty 
and students of mahy departments; 



Determine the academic context. 
receive aepartment support for 
community study projects and to get 
students and faculty to spend the extra 
time they take, first determine how 
comm unity studies reJate^to -degree _ 
requirements and existing courses; The 
timing and nature of student and faculty 
involvement can vary according to the 
overah academic program. Are 
cbrRmunlty-based projects best used as 
case studies within existing classes'^ Do 
cdmiPUhiiy studies work better in nhiore 
i n dependent St U-dent pcojects^ sucfc-as 
senior proiects and dixected studies? 
What kinds of projects and products are 
acceotable? What is a reasonable student 
load for faculty working with 
independent projects? Should there be 
cbordinatibh thrbugh a seminar? 

Before-initiating a specifU: -projecl. - - 
explore-your motives and determine your 
educational objectives. Is the purpose of 
using the community-based project to 
teach content? Is the purpose to teach 
problem-sblving methods? 



To serve -Miruiesota-cammunitjes seeking 
the kind of assistance students can 
provide under faculty guidance. 



Peggy Sand is coordinator of the Center for 
Community Studies at the University of 
Minnesota. 



Upon finding the course or curriculum 
area for potent'al projects, the desired 
timing and duration of projects should be 
identified. Most projects should be 
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planned around the academic calendar. 
They ol their phases ishould begin rr end 
with each quarter or semest(pr. Sfiortei- 
projects withih^ regular classes c rt be 
schedjjIedJor three-- to six^weeKJDlacks. 
One to three months is needed to set up 
most projects. 

2. Initiate relations with the community. 
Ideally, the ;brnmunity should come to 
you asking for help. Their request 
increases the chance they wjII be 
committed to-project funding, - _ _ 
involvement, and implementation: Do not 
do an uninvited project in a community. 
A formal written request with letters of 
support from other groups is best. 

The fai^ulty or a University representative 
should meet in persioh with community 

cepresentatives-to evaluate Uie - - 

community's commitment to the project 
and to clarify project objectives. Through 
both a meeting and written confirmation, 
the following issues should be 
addressed: What are the^ccmmuhity s 
heeds and objectives? Dei they want any 
particuJar product such as a workshop, 
presentation, -report, maps, newspaper 
supplement, slide show, survey? 
What groups support the project? How 
do they relate to other local groups and 
decision makers? Can they fund project 
expenses, arrange local meetings and 
publfcity, and provide resource people? 
Would the project be better if done by 
professional consultants? 



3. Select the proi'ects. After the community 
has been screened and the project scope 
loosely descr-ibed. the faculty bi 
department should dec'de whether this is 
an acceptable project 



4. Match students to the projects. The 
nature of the project should suit the 
numberii and skills of studeri.s likely to 
be in the class or i^hterested m doing the 
project. What do the students expect 
from the class or community istijdies 
project? What skills do they have in 
dealing with the content of the project, in 
group process, in communication, and in 
presenting materials to the public? Do 
you know the students or do they come 
with I'ecdmmendations frorti other 
facuJty?-Do they have time to commit to 
The project? What motivates them? 



If skills of students are relatively equal, 
the faculty can randomly assign studenis 
to project tasks. When time permits, 
allow them some choice in project 
assignments. While stijdeht participation 
in these decisions is not essential, it is 
likely to increase motivation. 



5. Determine project methodology. For 
projects of short duration (fewer than five 
weeks), with very large groups or with 
iriexperiehced students, the faculty 
shoijiil take the lead in organizing the 
project. Typically, the faculty hp.:.ds oijt a 
statement -whicK describes the scope of 

the project, the objectives, the.. 

methodology to be used and/or a set of 
expectations and deadlines. In longer 
projects and in situations where faculty 
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"Cbmmuhity projects 
are by nature c6mj}lex, 
bringing in iriiiny _ 
irrelevant details and 
complex political 
situations." 



or consultants can advise, the students 
may be asRed to draft a project propbral 
subject to faculty and cdrnrnunity 
approvaL In projects lasting one quaritr, 
students should be given two week-j to 
do the proposal; 

in a student project proposal and in 
faculty problem statements for more 
complex projects or for inexperienced 
students, a step-by-step process to 
achieve the project results should be 
developed. WB often-chart-ariLOUtline-of- 
the six to twenty steps proposed. Faculty 
should anticipate the need for coaching 
some students in ♦.his area and 
encouraging severri drafts of the project 
proposal. 

The timing and role of interaction with 
the comniunity or ttie citizan - - 
participation should be planned: This 
should be based on discussions with 
community leaders who must completely 
support techniques to be used. The 
project proposal or an accbmpahyjng 
(Dutlihe should state the purpose of 
citizen particlpatioh in this project. 
Generally, students should anticipate the 
need for at ieast three to six visits to the 
community for data gathering at key 
decision-making or project review points. 



6. Require a project agreement. Students 
should understand that once there has 
been local publicity about a project or 
multiple meetings with cdrtimuhity 
represehtatives, local expectations are 
hlgh-for some kind -Of tangible results -- 
Not only do the people .vant the results 
but local organizers' credibility may also 
be on the line. Conversely, the students 
are counting on the community for 
reimbursement of project expenses and 
for genuine interest in the results. 
Students' registration for credJt (which 
raakes4hem-responslble-to- faculty) helps 
reinforce their commitment. 

The faculty and community 
representatives should both accept and 
approve the project proposal. Often a 
board of directors or elected biody passes 
a motion- supportJng the student project. 
Shorter projects organized more closeLy. 
by faculty and agency personnel may get 
by on a verbal agreement. But, for most 
students' projects, a written project 
agreement is advisable. 

7. Use dassroorri resources. These 
community-based projects are not 
usually Jnternshjps with in-field project 
supervisors; Therefore, there is greater 
neeo lOt classroom and faculty support 
of the stuc^nt effort. Classroom 
discussion, or regular vveekly or 
bimdhthlv ilt>-guiJed seminars of 
students d ro nparable community 
psrojects art ' portant. Group 
discuosjons • . ' ter. to -ifiaf i students 
are ideal as an rjportjr-iy iz stcdents 



63 



ERIC 



to regularly share their cdncerris, 
prodlems^ accomptishtnerjts and- insights. 
Often what has worked well for a student 
in one setting is useful to another. In- 
class group discussions permit faculty lo 
facilitate good working relationships in 
interdisciplinary teams and provide 
information and assistance in how to 
work ieffiectlvely in groups. 



8; Guide community wterBCtion: Encourage 
good record-keeping and communication 
and urge students to keep a journal. 
Require students to make regular written 
or verbal reports after eacrj community 
iriteractibh. Ask students to obtain and 
turil in to the fac:ulty copies of any 
newspaper acticJes about the pro[ectaid 
any. tormal correspondence: Encourage 
students to prepare and attach a letter of 
transmittal with all materials left .i the 
community. This can become 
increasingly important after students 
have left ihe corrimuhity and people ask 
"Who did this? Was it approved? Is it the 
final version?" 

Students or faculty will determine the 
approximate times needed for 
community input or project review, but it 
is the community that should be 
resfDi^hsible for scheduling, setting up, 
and publicizing therti. Students are often 
surprised that arrangements for any- 
kinds of meetings usDally need to be 
made three to five weeks in advance to 



assure ieasdhable publii:ity. For major 
presentations, the Gommunity should be 
encouraged- to solicit mvolveme-nt otaJl 
local groups. Faculty should anticipate 
periodically attending student meetings 
with the community. 

9. Evaluate project results. At each phase of 
the project, students shi^uld present their 
find-ings-or turn in a report to the faculty. 
At itie completion. of eii^'Th .phase, :the 
overall proposed process should be 
reevaluated and, if necessary, changed to 
meet new findings. Such changes should 
require faculty approval and, if major, an 
okay from the cbmmuriity. 

By grading the initial project- proposals 
and. interim project-reviews, tacuJty can 
reinforce their value: Group cooperation 
can be reinforced by giving some portion 
of a grade for it. Interim project reviews 
can help students keep on schedule 
during long projects. But, particularly in a 
complex, rnulti-phase proje<:t, care Js 
needed so that cdrnmerits and grades 
work-as constructive criiicisniT not 
demoralizing judgments or disincentives: 

Contact community representatives 
within about one month of project 
completibn to confirm that they received 
all the prbject results and any materials 
borrowed frbrri therri. If possible, a year 
later in eacttcommunity, contact a cross 
section of community representatives to- 
document the project's effectiveness and 
any action that has resulted from it. 
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Saniple Applications 

Among the undergraduate 
community study projects which 
took place in 1984 and 1985 are 
several which illustrate a variety of 
approaches. 1) The Resource arid 
Community DeveJoprnerit Seminar involved 
faculty in six deparimenis guljding-a team of 
eleven students in a study of the recreation 
potential of an abandoned iron mining :irea. 
The project began with a two-day 
community visit including a town meeting, 
and culminated six mdriths later with the 
prodtjctidri of a 129-page report. 2) Ari 
individual housing major worked with a 
local -commission to_determjne-Use Jor a 
new senior citizen center: The student 
surveyed potential users and helped 
divergent groups work together to 
implement their ideas. 3j Landscape 
architecture students have worked with 
corrirh'jriities iri their seriior thesis projects. 
One quarter eacli student pr^pared^ a two- 
credit proposal and during the subsequent 
quarter carried out a six-credit project. 
Landscape architecture students in basic 
design Classes were involved in three- week, 
wefj-organized community design projects. 
4) Through the Gdmmunity Studies 
Semiriar. a faculty team guided twenty- 
seven students from four departments - - 
working_W-itti eJeven communities: Several 
multidisciptinary teams with students 
registering in their own d3partments were 
organized through this weekly seminar. 



Challehges^and How to 
Deal With Them 

Finding a project suitable for use within a 
course which has its own educational 
objectives can be difficult. Ciommunity 
projects are by nature corriplex. bringing in 
many irrelevant details^nd complex political 
situations; -There are risks th^i students may 
be dragged into political controversy. The 
project may be a pet idea of a few and 
disliked or of no interest to others and so 
the financial and other support needed from 
the commUriity may fell apart after the 
project is well Uriderway. 



r- a^/OJd-these- risks, experienced faculty 
\o be involved in setting up projects. 
Use only projects requested by a broad 
constituency of the community and have 
project agreements signed. Allow extra time 
and facu'ty support to help students sort 
through complexities. 



Finding students with-approprjate skills can 
also be a problem: Generally only students 
with some background related to the p''Oject 
should do communiiy siudies. Once 
students are known, there' should be 
opportunity to adapt the project ib their 
triterestS i3rid abilities. If students tiave a 
niajdr difficulty iri a project, plan some 
alternatives wtuch save face for-everyone: - 
Allow lhastudent to revise the p''Oject so it 
still meets eoucational and community 
objectives. Allow teams to regroup after an 
initial phase of a project. 



Communication breakdowns can easily 
occur given the multiplicity of people (anu 
"bosses"), the distance, the fact that mosi- 
-- community people are volunteers and most 



stodents-inexperJeaced and so iocth. 
Objectives may change as more is known 
about the project. Occasionally a 
community may become impatient for 
results when students are being encouraged 
by their faculty to do project documentation 
and analysts first. 

To avoid theseprcblems. carefully 
set up the project, instituting clear 
communication channels among 
students, faculty, and community. Faculty 
should lead class discussion about 
community interactions to help interpret 
cornmuhicatiohs. FacuUy should step in 
qmcKly and meet with the community if 
major communication problems develop. 

Keeping on schedule will be a problem 
unless the project is carefully scheduled 
either by the faculty or with thorough faculty 
review. Unforeseen circumstances, 
including bad weather, can prevent Rey 
community presentations. Some stuclents 
Will do other "easier" class work before 
doing "extra" projects. Others have 
problems keeping motivaied during a long 
project. 



The distance to some cdmmUriitjes from 
camp-usis often cited as a potential 
problem: For welL-orgaciized -projects in 
which students have a choice ot location; 
communities fewer than three hours away 
generally present no problenr.s. Foi large 
teams or classes, where scheduling any 
meeting outside class is difficult, distance 
can be an added problem. 



Evish though cbmrhitment and indtivatioh 
are high, the nuinbei' of ihcdrnpletes at the 
end of a terjn can be higher than average, 
too. With community studies, siodents have 
a great deal cf pride ir^ what they will give to 
a community, and at times they refuse to 
complete it until It Is done right, even when 
there is a grade penalty. At times 
cornmUhities will schedule jhal 
presentations weeks after tfie class eiids 
and students vs/ant to-work tor that due date. 
Faculty may want to.grade.a.pr-Ojectoji . 
whatever is complete at the due date but 
then ask the student for the final results for 
the record. 

Rarely do students fail to complete the 
project once they are sijbstaritially into it. In 
mo s t -c ire u m St an ce s a s t ud eh t w h o 
persistently fails to meetdeadljnes,-offers 
repeated excuses, or has inadequate 
submissions throughout a quarter should be 
terminated immediately from a community 
project, since it hurts everyone's credibility. 
The faculty should inform the cbmmuiiity 
pro.'iiptly rather thari let perfdrman<:e 
problems drag on. 




inally. quality control may be a 
COP Usually these are student 
pre :id not faculty research 



projects lUbi are very impressive by 
cdrhmuhity standards and adequate or 
better by classroom stahdaids. But they do 
go^ut to the public with faculty and 
department names on-them. Faculty have to 
decide what they will do if a prodoot js _ . 
received the last week of the quarter and it 
reads or looks rather awkward. 
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"For the student, the 
mosl obvious benefit is 
the practical 
ejc:>erience In applying 
skills and knowledge ' 
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The Rewards 

For the student, the most obvious benefit is 
the practical experience ih applying skills 
and knowledge. Tt is is a learning 
experience ih itself and students have also 
diiei::tly gained by listing the-project on iheir 
tesumes. Working foca receptive 
com:r^:'nity is very motivating — the student 
knows the people are depending on him/her 
and this responsibility frequently leads to 
higher levels of performance. The deadlines 
are very real to the students; there are 
presehtatibhs to schedule, community 
misistings to publicize and -newspaper 
publishing deadlines to meet: 

Cbmmuhities are usually impressed With the 
quality of student wDrk-and openly sho-w 
thieir graHtude.Ttits positive response builds 
confidence in the student. The students can 
develop abilities to work with others, make 
valuable professional contacts, and learn 
new approaches to the projects frum each 
other. Tfie students learn firsthand about 
comrrluhity values, issui9S, pbliti(:al 
processes, and local economics. 

Both faculty arid studisnts can use the 
community study situation to lry new 
problem-solving methods: Faculty may find 
that the community study project provides 
an opportunity for applied research on a 
subject of special interest to them. Decision 
making and practice in using specific 
techniques lead to skills trahsfisrable to 
other life and professional settings. The very 
ptoi:eaure of faculty ana^ludents- together 
designing the_problem-solving process 
br;ngs with it a mentor-apprentice rapport. 

While working with the community, the 
faculty can discover emerginc issues and 
build a rapport with oommunily leaders 



which may lead to futu e tacUlty research 
pi-ojei^ts. in many cases tMe-co-mmtjn-ity - - 
study. pro[ect-may be the.first direct contact 
between the community and members of a 
particular discipline. How many people in a 
small town or neighborhood really know 
what a geographer does? Community study 
projects offer an opportunity for very 
positive public relations for the departments, 
disciplines, aiid professions. 

Where to Get Help 

The Center for Community Studies is 
located at 201 North Hall, St. Paul Campus, 
373-0272. It is availaoje to faculty who want 
help finding cdmmUhities. contacting local 
agencies, and structuring prdjects, to 
studisnts looking for projects for directed 

studies or semot papers, and- to 

communities seeking student/faculty help: A 
resource center has been developed with 
books, etc. about community participation 
techniques, community organizing, needs 
assessment techniques, town/park planning 
and design, groUjD process and related 
Issues. 

Some University of Minnesota departments 
and taculty with community studies 
experience are agriculture and applied 
economics, architecture, forest resources, 
housing, landscape architecture. lecreation. 
parks and leisure studies, and urban studies. 

Other Univers.ty of Minnesota units offering 
support-Services include. Agiicultii-ral 
ExtensJori Servioe; Cooperative teaming 
Project, Office of Special Learning 
Opportunity, and Center for Urban and 
Regional Affairs. 
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Teachihg Cognitive SNslls to 
Underprepared Students 



Diane Chambers 




s instractors, most of as have heard 
(or altered) the complaint that 
students don't (or can t) think. Yet 



in our teaching we are often inclined either 
to assum^ that students know how to 
perform certain mental operations or to 
ignore their analytical shortcomings by 
substituting the mere memorization of 
course materials tFtelr reaJ analysis. Even 
when instructors sense that students are not 
analyzing well (or at all), they may assume 
that teaching thinking skills is an impossible 
task or at least a process too time- 
consuming to be undertaken in the average 
college classroom. 

In recent years, the Supportive Services- 
Prcgram (SSP), which serves approximately 
25 percent of the freshman population at the 
iJniversity of Minnesota-Duluth, has become 
increasingly concerned that academic 
problems of underprepared students go 
beybrid deficiencies in writing, reading, and 
math and are symptomatic of more basic 
probtems-jn thinking and problem-solvinQ 
processes. 



To address these problems, SSP has 
introduced into its classes the Feuerstein 
Instrumental Enrichment (FIEj, an 
iriterveritidh strategy designed to assist 
underprepared stUi::3er??s .r^ ihlprbvir";) 
problem-solving skills. Although- ;n our car 
the method- has beeiu jrUr&duc^d h- -o - 
courses espRCially designed to improve - 
student cognitive skills, we belie^/e that the 



sameprinci-ples applied-in any classroom 
setting will produce favorable results: 

How to (Set Started 

The Feuerstein- Ir^strumental Enrichment 
progra-m focuses. on ihe development of - 
both cognitive skills and learning motivation: 
Through a variety of exercises, students are 
required to use higher mental processes in 
sequences which involve various levels of 
complexity and noveM/. As students 
become increasingly competent in finding 
soJutions to difficult problems, they become 
mor-e-confident in approaching new 
problems: 

Instructors in the Supportive 
Services Program have received 
considerable training in the use of 
Feuerstein techniques and have found the 
approach described in this chapter highly 
successful, v'^lthough use of the specific 
Feuerstein exerc is es -requires someJraioing, 
faculty members who are concerned that 
their students — at whatever level of 
academic achievement — should develop 
more effective cognitive skills may find that 
the suggestions below can Reapplied in a 
variety of courses without additional 
instructor training. 

1 identify the proBiem. Thinking. is a 
complex and somewhat intangible 
process. In order for us to be able to 
teach students how to think, we 
instructors must first make some 



utane {^namoers IS an instructor in the 

Soppocttve -Services- Program at the — _ 
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- Tsacn^ng cognitive 
thmkjng In addition to 
the regular course 
content may require a 
new balance oi process 
and content." 



decisiojis aboat the kind of thinking 
students must do in order to be 
successful in an academic setting. In 
some courses we can emphasize 
teaching stude; is how to think 
hypdthetically; i other courses. 
ihstructOFS might be rriore concerned 
with teachipfg studems how_to-nnalce-^--- -- 
valueLj-Ddgments: la either case, the more 
an instructor knows about ihe ?;incl if 
thinking students are expected to do. the 
better he or she will be at teaching them 
ho\A/ to do it. 

2. Describe the cognHive stages. For most 
of us the process of thinking analytically 
is almost automatic:- Wa may even be 
□naware of the steps we go through in 
doing it. For some students, however, an 
assignment such as "compare the Britisn 
and American systems of gbvernrrieiit" 
rriay be very confusing. Many will simply 
list the c ha racteh sties of each of the 
systems without taking ths next step of 
actualty-makinq the comparison. An _ 
instrac^or Can nelo .students by spending 
some rJt3ss tirr..- discussing the process 
necessary to co npletihg the assigned 
tasks. In the SSP courses, we have 
agreed to introduce the fdllbwing 
elements as a strategy for analytical 
thinking; 



a; Define the objectives of the task. 

b. Note the information given in the 
problem itself. 

c. Plan a strategy that will allow you 
to address the problem. 



d. Determine tne rules which would 
operate to solve the problem. 

e. Check your work both when you 
are working oh the problem and 
after ihe tr»rk is completed. 

There ^r-e a-number-of sourees jwhich 
may help you decide how to preseni the 
process of analytical thinking to your 
students. See. for instance. Barry 
Anderson (1980), Edward deBpnp (1976). 
and Wilbert McKeacriie. ed. (1980), 

3. EstabTtsfi a Tninkmg i/ocato/ci-^ y- tor We 
c/ass. It-iTiay be useful to establish a 
; ocabalary list with which students are 
expected to be familiar by the end of the 
course, to repeat such words as 
"cornp irison" and "hypothesis" in 
lectures and class discussions may foster 
analytical thinking bei^ause these 
encourage students to stay with their 
matehals. 



4. Provide models of the processes you 
want students to emulate. Since they 
often learn best by example, it is good to 
spend some class time on exercises 
designed to ehcouragie thie typies of 
ahalyticaf thinking students are expected 
to under4aKe on their own:-For-exampie. 
in my class students were expected to 
understand the process of decision- 
making. I outlined for them the processes 
I used in deciding whether or not to buy 
a Macintosh microromputer. The class 
discussed the steps I had taken in 
making the deci:>ion without knowing my 
final decision. After adding some 
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considerations, they madis a collisctivis 
decisioawhicbihey-jhen-Gompared with 
mine: Having gone Ihroogh.the process 
in class, students were better prepared to 
complete a similar decision-making 
assignment individually. 

5. Provide reinforcement through feedback. 
Students may not always see how 
strategies used in one situation are useful 
in other, similar. s^toal ions. One of- my 
students, ior instance, was given a 
process for solving word problems in her 
ele nentary algebra class. But because 
the 'hstrucior made rr'erence to ;he 
process in cbrihectidr. with only one 
problem and never explained its 
cslevartce for problems of this type, the 

studentjiever used itagain . When I 

presented the same process in my class, 
the student suddenly understood the 
utility of the process for solving word 
probiems in general. 




Sample AppiicatiDns 

t the Unlversit/ of tv,., lesota- 
Djj\ uth ,- a rui 21- of p rog ra ms - - 
designed to assist a .widejange of 
individuals traditionally disadvantaged in 
higher education have been merxjed into the 
Supportive Services Program. Courses 
offered include Reading Skills, Study Skil;S, 
and a i^oU.se specificilly focused oh 
cognitive thinking. When the decision was 
iTiade to jplroducejbe Feuerstein method 
into SoF classes, instructors in ihe program 
received training in the Feuerstein 
techniques. The training va'i followed by a 
series of staff meetings which tocused on 
developing teaching strategies which would 
be consistent across classes. 

I' 



In this first such hheetihg, ah ail-day session, 
the staff drew up pi-eliiliiiiary drafts listing 
thinking principles in which we collectively 
believed and common "thinking vocabulary" 
terms that we would agree to reinforce in 
oijr classes. Regarding !!iinking principles, 
for instance, we were agreed that, among 
other things; 

— effective actbrnat c thinking processes 
should rep? ace r-iRffecltve automatic 
thinking p. 'vce^sspjs; __ _ 

— awareness oi how we think; what we 
value, v/ci t^ow ,./e solv? f.Toblems can 
lead 'JO to :^>n.<^ ;rore e^fechve 
chCHcrj, 

— clarS fuTie ^ hr ovided for 
thinK'fig y J ref^^^c^^'^^ 

— hypi<he ■ 'I,' ^r'T lan be used to 
predict tin. jo- ^seq-:.dnces-of O-ur. _ _ 
actions (* : . ' "'^ine the result of an act 
before v^e lO .t;-. 

In all, th ■ o'.-ff' dev. J'oped a list o' -'.3 learniny 
principle? around v.nich courses were 
fbrmea during the 1984-85 academic /ca^ 



The same procedure was used tc i:::evise a 
final vocabulary list of words with which we 
though? students r:hou(d be fa.niliar. The 
final thinking vbi:*cjnulary list includes 59 
w'jrdsand pfrro^es; vv'fiich were to be 
r e i n f or ced f r orn c o u r se. t o co u r^e . A cad e m i c 
units on campus have since worked to _ 
coordinate their content vocabulary and 
have discussed liow to help students 
become more familiar with the terminology 
of their disciplines. 
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In the individual SSP Gburses. 
ihstructbrF were careful to reinforce 
the students' use of both 4he 
thinJ<ing-principles and-the thinking- 
vocabulary we had agreed upon: We 
provided guided practice in the kinds of 
analytical %;'xe;ci3es students might 
encounter in content courses at the 
University. Vv'e also provided models 
representing liie kind of work which 
students are expectei:' to achieve. For 
mstance.-one instructor-placed the.best term 
papers from her students in a file for other 
students to examine; another wrote sample 
book reviews to give students an idea of 
what instructors might expect. 

In each class, ihstructdrs cited evidence of 
behavioi^ hahges in students, including: 



— improved communication skills 
(greater willingness of students to 
participate in oral discussion; 
increased relevance of their questions 
and answers; more active listening; 
and students' improved ability to 
defend opinions on the basis of logical 
evidence): 



— dvercdmihg passivity as demonstrated 
by students' initiating ideas, showing 
curiosity, A/olurtteeringJoi additional 
tasks, helping others, and being 
willing to take risks without fear of 
failure; 

— increased abilltv to define problems 
systematically and plan problem- 
solving strategies vvithdut the 
impiilsiveriess of tri^l and errot tactics. 

— developed abiUty^to-transfer learned 
concepts and problem-solving 
strategies to academic studies and life 
situations "esult of seeing and 
projecting onships, and gaining 
insight inio thought processes; 

— acceptance of responsibility for 
independently gathering arid 
organizing information, cJoing more 
precise worJc; reading and using 
directions, correcting errors, and 
making decisions based on logical 
evidence. 

Challenges and How to Deal 
With Them 

Teaching cognitive skills to students, - 
particuJatly to under-prepared student s, can 
be a difficult process: Most instructors are 
used to covering considerable course 
material in a 10-wet. period. Teaching 
cognitive thinking in addition to the regular 
L'jurse content may require a hew balance 
of process arid content. To dump 
ihforrriatiofi on students, partici Marly if they 
are not equipped-to deal with it, generally 
results in little more than the memorization 
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of isolated facts. While instructors may have 
to make some decisions about what 
substantive material is most importar 
students are likely to leave the class v. n 
ahalytical framework oh which to hang 
new inforrhation. 

Students, may. also s.nffer_som.e impatieace if 
they are asked to slow down to examine the 
processes they use to derive their answers. 
Most students are conditioned nto the 
"right answer syndrome ' jy become 

dpienly hostile when an ihb -i ctbr indicates 
that some probleni'i i.'cv. ' more than one 
solution strategy. 

In addition, teaching conu^tive thinking skills 
requires conslderab!'c) planning by the 
ihstructbr. IhstrUctors inay find it takes time 
to develop models to illustrate the kind of 
thinking processes^ they-woiild likestuderits 
to follow; And we must dete; mine the 
sequence in which to Introduce facts and 
concepts. 

Underprepared students can be a 
lai^kluster, passive, uhnnbtivated 
group of people through fault of 
their avvn^bflen they d " not see a purpcse- 
behind their class work: bet when we fc :ns 
their attention on thinking skills, we see 
many of these students transfoT'ied ir :o 
participants who are r c^Jve and enthu? astic 
about their academic activities. Instructors 
in oUr program noted a strong increase in 
the students' motivation, and overall 
improvement in their self-conceptb. 



Students, prevjoasiy .passive began to - - 
discuss, argue and produce some, wonde'^ 3! 
papers, they were able to respond to others 
when asked questions about what they were 
doing, and they learned to defend their 
answers when asked why they had cor\\e to 
a particular conclusion. The main reward for 
an instructor is in seeing such changes take 
place: 

Another reward is tne excitement of 
teaching students to learn, it is much more 
fun to teach students who are actively 
involved than to wait passively for 
something to happen. 



. . when we focus 
their attention on 
thinking skills, we see 
many of these students 
transformed into 
participar\ts who are 
active arid enthusiastic 
about their academic 
activities." 



Underprepated-Students are^ften at a 
disadvantage because they lack the - 
generative thinking skills necessa''y for 
doing well acadmically. The approach 
Ljutllned here illustrates one attempt at 
precaring tiiese students to perform more 
w.:'-..--r..:>fully at thh. university level. 
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Personal Computers in Education 



"Computers should be 
used for what they are 
— extremely useful 
tools/' 




Alan Wiassyhg, Karl Shiith, arid Sam Sharp 

ot- too many yeacs ago-educators:- 
became entranced by the thoaght 
of harnessing the power of 
computers to take over the teaching 
process. For quite some time the computer 
was touted as the solution to the 
tremendous problems in technical 
education. However, it became apparent 
that the much heralded-arrival af computers 
and, in particular, Computer Aided 
Instruction, did not have the effect everyone 
had hoped for. It is only in very recent years 
that computers have started to play a 
significant role in education. This turn- 
arbiJhd has come about mainly through the 
proliferation of low cost, capable, personal 
copiputers. Together with, or perhaps 
because of this proliferation, many 
educators have come to realize that 
compj'ors should be used for what they are 
— extremely versat:te cools. 



cahridt make any claims about the 
application of our techniques and-itleas to 
other areas, we think we have discovered 
principles that transcend their boundaries. 
What we offer is our experience in using 
personal cor^puters for engineering 
education over the past five years. We have 
been heavily involved in this proi^ess, and 
share the excitement engendered by 
activeLy involvi^ng students in the learning 
process-throagh the use of personal 
computers. 

Sample Appilcations 

We see two kinds of corhputer Use in 
education; 1) The use of-the-cortiputer as an 
appJicatioos tooi to solve. protile-ms jn . 
whatever discipline is under study; and 2) 
The use of the computer as an educational 
tool used to teach students something about 
a :chnique, the behavior of a system or 
perhaps the rhechanics of an algdrithrri. 
These uses are hot rhutUally exclusive. 
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'i iiis r.hapte' de^o vvit.'-f t^^ effective Use of 
person?! corrlpiJtero in U;-- ;^c!i)caiidnal 
process. We Co not adc^-esb. c v.:Mputer drill 
ar.n practice as popalarjzed :rj t;. '-^ional 
Garnpi:ier Aided Inslrciction, Oiw r . me of 
refererr-e is the kind o': courGv:;s in :.ich 

;p!c r^t sek:ng a principal! ccrioonent. 
Our C'" !i -rxo^rienrg w:t"; e^^q''.' ^riiig 
courses, but we feel that bur .jcas are 
pertinent to social, natural and physical 
science courses, and^ many of the more 
technical business courses; Although we 

Atan-Wassyng^nd Karl Smith are assistant 
proiessors, and Sam Sharp is a research 
associate in the Department of Civil and 
Mineral Engineering at the University of 
Minnesota. 



1 . The compute c as an appttcBlions toot^ - 
Our experience shows that students learn 
best when actively involved in the 
learning process, the computer can and 
should be used to promote such 
involvement. Generic computer software 
sUch as word priDcessdrs, sjDreadsheets. 
database managers, and statistical and 
graphics programs are invaluable in this 
regard; In particular, the use of a 
spreadsheet program such as Lotus 
Corporation's 1-2-3 can be used to 
enable the student to try mai,> different 
values for crucial dimensions in a 
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particular study. In situations where the 
student has no expertise in th9 use of ir e 
spreadsheet program, the instructor can 
prepare a template. Wh'le a template 
inclijdes all the necessary formulae, it is 
also possibte for the user to change 
soiTie values- m the -worksheet. In this way 
the student can determjne lhe effect of 
such changes without becoming deeply 
embroiled in the setting up of the 
spreadsheet itself. Of course, the student 
can still examine all of the pertinent 
huriibers and formulae. 



A few Jitfonal hours of instruction on 
spreadsheet fundamentals witi peiniit the 
students to be more deeply involved n 
creating the spreadsheet formulae. 

For ex£»mple, we are currently plarining 
an engineeri^ng-oriented modeling^ - - 
coarse; As this coarse is to be.given early 
in a student's career, we cannot assume 
much computer programming expertise 
or any significant mathematical 
sdphistication on the part of bur 
students. The emfDhasis during the 
i^dUrse wiM be on the formulatibrl of the 
model and Jts relation 40 the physical- 
system it has been designed to represent 
in order to achieve our goals the students 
must be able to solve the math.^ natical 
problems that arise in such endeavors. 
V\/e intend to use a sproadsheev program 
(probably Lotus 1-2-3''^) in cdnj unction 
with very basic numerical methods. A'e 
are confident 4 hat we can adequately 
introduce students to 1-2 -C^ m two to 
three hours: We will then introduce 
appropriate numerical techniques as they 
are required. Many eadsheet 
programs can also generate graphics (for 



exampJe x;y graphSj. which drei:*:,: 
enhance the students unde'-'^^'. • iJ-f : 2r;d 
involvement. 

Specific applications packages, such as 
simple beam analyses, may be used to 
en.5ble the students to solve the number 
of probierns sufficient to build experience 
tha-t would otherwise -take too long to 
acquire: In this case, the jnstractor-has to 
balance carefully the time at her/his 
disposal to explain methods of solution 
and the understandable inclination of th^ 
student to use such a package without 
mastering the concepts involved. 

Ori-another level, word processing can 
be an extremely efisctive-way in wJiich to 
involve th- students in the learning 
process (Nathan, 1985). Our experience 
in getting Ltudents to use a word 
processor to write up their reports has 
had a remarkable side effect. They put 
consider.ably more effort into their 
report<5.-Students clearly feel some 
obligation tomalch the contenloi4heir- - 
report with its now improved appearance: 
What this means in practice is that they 
spend more time polishing their work. 
This often results in a deeper 
cdmmitrneht to understand what they ^re 
writing abdijt. 

2: Ttie computBt as an Bdiicaironairool 
Students are currently taught to use. 
computers as a tool they will eventually 
employ to help solve problems in their 
fields of interest. It is this capability that 
sets the computer apart from other 
teaching aids. Using the cbrhpU^et' simply 
to automate what 'oachers and text- 
books ha\'e traditiorjally provided for 
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students is not adequate. Even jf the 
computer is aole to react m a reasonable 
mariner to students input, we do not 
think that present computer technoiogy 
can present factuaLxnalerLal as effectively 
as books and magazines can p'^esent it. 
And. although computers can be used to 
present material and tes* students' 
understanding of at rriciterial. they are 
riot ade:.. 3te substitutes for hurha,'- 
teachers. Orie of the main reasons thc-t 
computer aided instruction iS-considered 
art attractive aJternatLve lo traditional 
teaching is that students are able to 
proceed at their own pace. Quicker 
students are not bored and slower 
students are not left behirid. However, 
this is riot really a justificatidri for usirig 
computers over hurilari beings iri the 
ideal case; if there were enough good 
teachers to work fndividaally_with . 
students this argument would not hold. 
So, at best, the use of computers in this 
way IS an attempt to overcome a 
"number?" problem. 

A rribre practical drawback to computer 
assisted instruction is ttet good teache-'r: 
usiiajiy loath-USing. teaching material 
prepared by somebody else. For 
good reason, they like to explain things 
in their own language, using a notation 
with which they are comfortable. This 
means that mass produced courseware 
starts at a disadvantage. 



Students-raeed tabiuld experjence 
through active participation in stniying 
the behavior of a variety of systems 
(Arons, 1984; Hartley, 1985; Smitfi, 
GJarfield and Macneal, 1985). It is afl very 
well for them to learri the theory behirid 



some phenomenori, but actual 
experience is often necessary before 
students really understand 



We believe that we should use 
computers, books, video, handouts, 
overhead transparencies, chalkboard; 
each wherever it is appropriate. At the 
riibment it seerins that a well trained, 
motivated teacher has no peer in the - 
presentation and discussion of ideas ana 
concepts. TJie teacher should use the 
tools mentioned above to supplement the 
educational process. Books, magazines 
and notes can b-^ 'ised to impart 
irifbrmation to ^ Jents (usually in the 
teacher's abserice). Video could be used 
this way or, like overhead transparencies, 
it could be used4o impart-ir40':mai:wn 
during foxmal lectures and discussions. 
The computer, however, is different. It 
has an advantage that none of the other 
media has: it can solve problems. 

The personal cbmputer cari be used lo 
develop special educatlbrial programs 
which permit stude'^-s^o develop this 
experience: t^osl c'-the instructional 
software we have developed is designed 
to use two screens simultaneously, one 
screen for coior graphics and the other 
for text. This enables us to preset n 
complementary pii^tures and text without 
havirig tb flip frorri one to the other and 
without losing the^rnount of information 
we- would -have to sscrifjce if-we_were to 
use "windows" on the relatively small 
screens available on most peri^onal 
computers. 
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Two examples; a water power 
system simulation and a critical 
path scheduling, will illustrate our 
use of the computer as an educational tool. 

Example 14 

A Water Power System SimQlation 

A typical water power system consists of a 
water reservoir, two si '}e shafts and a shut- 
off valve downstream. We assume that the 
reservoir is kept at a constant leve* and that 
the shut-off valve is closed at a constant 
rate. The emphasis in thi riulatioh is to 
examine the effects Gf the rate at which a 
student may close the shut-off valve: 

Rere students can observe ior themselves 
that a rapidly closed valve will oscillate in 
the sur§e shafts. However, if they close the 
valve slowly, the water levels in the surge 
shafts approach theii' equilibrium levels in a 
rather sedate-fast:tlon. The fact that the 
students control the sysiA^m enables ttiem to 
experiment with the system just as if they 
were experimenting vv::^ ^he re/t! physical 
system. The advantages, of course, are that 
iiwny different cases can be tried and thus 
some ihsigh^acquired into the behavior of 
the system. The graphics in this example 
eally speU the differencie between success 
and failure: 



Traditionally, the results of simulations like 
thJS have been tabulated: numbers depi'^ting 
the levels of the water in the surge shafts, 
numbers for the velocities, numbers which 
have to be interpreted. In those cases where 
graphs are used, they are tradriianally - - 
graphs of height versas time: These graphs 
sttll have to be interpreted. The real system 
behavior is best understood by watching the 
real system (even if it is just a grajJhic 



representation): This seems to be the only 
way to develop a " physical feel " for the 
behavior of the system, the graphs and 
numbers are ,mportant. In fact, in some 
cases, they may show trends that are not 
obvious from simple observation of the 
actual- system, but these are sophisticatidns. 
What has lo be achieveo iirsx is fam-iiiarity 
with the system, an understanding afJiow it 
works, and what actually happens. It seems 
to us that this is what is lacking m most 
modern technical education. All too often 
students are taught about details and 
sophist-cations before they really 
uncierstand the basics. 



Example 2: 

A Critical Path Scheduling Package 

Teaching critical path scheduling presents 
two difficulties. The first is how to show 
students the power of the technique^ and 
how and when to use it ih piractice. The 
second is how to give the students sufficient 
knowledge af-the algorithm and an intuitive 
understanding of_ why. U warks: -The package 
we have developed was designed to cope 
with Doth these aspects. It selves critical 
path scheduling problems and also can be 
used to demonstrate ^\\e algorithm. 

Food for Tfiougfii 

Suppose you are planning a dinner for two. 
Your menu-consists of a very special -SOup 
and a baked chicken entree: The soup must 
be boiled for 35 minutes and you should 
allow 15 minutes to servo and consume it 
The chicken dish requires a fair amount of 
preparation. You have to boil nee (for 30 
minutes), lightly fry the chicken 'for 15 
minutes), and then put the rice and i^hickiep 
in a baking dish-m ihe oven for-L^ minutes 
it takes 5 minutes to prepare a sauce in the 
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frying pah arid 15 rhihiJtes to boii pieas. fVoU 
only huVG two pots and one Trying pari 
besides the baking dish;) You have-boug-nt a 
good wLiUe wine; allow 5 minates to ancork 
it (very carefully) and let it stand for 30 
minute5. before serving it. Allow 25 minutes 
to serve and demolish the entree and wine. 
How q jiekly can you prepare and consume 
the meal? 

"Food for thought- is tJie pr-oblem we use to 
introduce students to critical path 
scheduling. This technique can be used to 
represent task interdependence and 
precedence in a project consisting of 
numerous activities. Apart from performing 
such arialyses. our critical path prdgrarn can 
ba used to illustrate the actual algorithm 
employed; this sets it apart from other 



applications packc.ges and repriesento 
ancth'^r f. "ve use of the computer as an 
educational tool. 

igures 1 and 2 show two disiinct 
stages in the "stepping' option in 
the computer package. The 
stepping option actually lets the user 
examine the critical path algorithm, step by 
step. Figure 1 shows the situation -after the 
first foij-r activities- have been laid oat on a 
time scale starting from the beginning of the 
project. In Figure 2 we see that activity Wine 
breathes' then follows activity 'Open wine." 
The student can thus follow the algorithm as 
each t^isk is added to the display. During 
this phase all activities are scheduled to start 
just as coon as they can. 
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Figure 3 shows the paths when au the 
activities have been considered. At this 
stage it is easy for the students to identify 
the "critical path. " Th^s Is the path(s) In 
whjch there \z absolutely no slack tirrie, that 
is, the path in which-a d-^lay Jn any activity 
will delay the completion of the entire 
project, in our example, the critical activlMes 
are: boil soup, eat soup, and eat entree At 
this stage, however, the computer has not 
yet identified the critical path. In order to do 
so, all the activities must be shifted to start 
just as late as they can. This is shown in 



Figu'-e 4. (Note :hat th.c ac:*v/ities ?r t;h,fttr 
one by one in th3 program. W, . • shown 
just the final result in ihh mteresu- savirg 
space. Also, on the comm ler scuen the 
display ; ; colored to highligh; salient 
points.) 

i^Jow the computer has a^i ihe informatidn it 
requires. Finally, thp stoiSv^iitxan discover 
how the tasks are interrelated by shifting 
any non-critlcal task. For example, if we try 
to .vntivity "Prepaid sauce' to start 
ea/-. 'ran 35, we will have to shift activity 



Fry chicken 



10 



Sauce 



slack 



Eat entree 



20 



30 



40 



Figure 3 



5C 



60 



Open 
Wine 


wine breathes 


slack 


Eat entree 




Boil soup 


Eat soup 


Eat entree 



Boil rir.e 


Bake entree 




slack 1 Eat entree 






Boii rice 


Boil peas 


slack 


Eat entree 










Fry chickisri slack 


Bake entree 


slack 


Eat entree 



J 



70 Time 





Open 
wine 






j slack 


Wine breathes 


Eat entree 



siack. 



R oi! sou p _ 



Eat sc jp 



Boil nee 



Eat igritrce 



fntree 


Eat entree 1 







Slack 



10 



Bbii rice 



Boil oeas 



i 

20 



i I 

30 



40 



50 



Eat entree 



60 



slack 


Fry chicken 


Baku entree 


Eat entree 




slack 


Fry chicken 


slack 


Sauce 


Eat entree 



-+- 



70 Time 



"Using pei^onal 
coinputer& in education 
is resoQrce-intensJv^ 
and the one resoorce It 
requires most of aU is 
the dedicated teacher.** 



'fry chicken' first. This enables this student to 
(digveiop a feel for the crucial notion c 
"float-' (the slack time available in an 
activity): 



The teaching aspect of the critical path 
program can be activated only if ihe 
problem being solved is "small." This means 
that a single program can be used as the 
students progress from the stage where 
learning tiie-critical path melhod is . . . 
important to that where the emphasis is on 
the solution of practical problems. The 
students are thus familiar with the program 
by the time they have to concentrate on ; 
solving real problems and can devote their 
energies to the problems — not to learning 
how to use the computer package. 



Additional-detcul as to how we communicate 
the need for the techniques and how the 
teaching software is used du' ng the course 
is provided later in this chapt_ . 

How id Get Started 

At least one rnerrlber of the 
instructional-group should- be - 
reasonably ^amUiar with personal 
computers; If there is no such member then 
your first priority is to create one! In many 
cases, wG feel that students are far better 
prepared, emotionally as well as techhicaMy. 
for the ihtroductioh bJ cbmpijters iri the 
teachind cUrricUlijrii So s.r(...igly did we feel 
Qh this rhatterthat ?n eariy 1983 wej-an two 
five-week courses to help famjliarize-ouc . 
faculty with Pascal on personal computers. 
The courses were v^ell attended, about 15 
faculty per course. 



Start small and choose your aopJicatiori 
ar-ea{5) -carefully: The most successful 
approach is the evolutionary. If you cannot 
create your own software, or cannot get 
someone to create it for you, then try to 
determine how you can use existing 
programs in your field of interest. In fact, 
you would be wise to adopt this course of 
action before setting out to create your own 
software: 



Estimate how many personal computers you 
will require for your particular class size. We 
have been quite satisfied using central 
Clusters of persbhal cbrnputers, raither thin 
requiring students to purchase a computer. 
A cluster of five personal corn puters can 
serv^a class of-20Jo 30 students if they 
have enough access: In the early stages, the 
arrangement of groups of two or three at a 
machine goes a long way m helping with 
two problems: i) fewer machines serve more 
students and ii) more irriportahtly, the 
students assist and motivate each other 
during these crucial learning stages. 



Spend some time in the early stages of the 
coarse to familianze the ^tudents with both 
the hardware and the particular software 
they will be using. Effort expended at this 
time will significantly lower the frustration 
that students might suffer later in the 
course. If at least one clijster of personal 
computers is Located in axocmi'-.Bi can Ov 
used for "hands-on' demonsfation 
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sessions, then the first cooDle of sessions 
shou'd be performed in this manner. 

As far as possible, provide the studL its with 
c written user s gLide to both the hardware 
and software. 



Using instructional 
Computer Packages 

As with any relatively new endeavor, 
there are many views and opinions 
on how Gomputers can and should 
be used in the education process. We have 
just a few points that we think are Important 
enough-to be stated in the form of "rules." 
Note that these rales do not necessarJly 
cover the cases in which students use 
computers to learn about computing. 

1. The computer should be used to 
promote active learning. Instead of 
simply presenting rnfdrmatidh and testing 
the students' retention of that 
info-rmatjon. tHe computer should- be- - 
ased to involve the stadents in the active 
discovery of general principles. Usually 
such discoveries are made by th 
observation of similarities which w-^cur in 
many different cases or systems. The 
compute! provides us with the rheans of 
preocriting stud'^^^^is with a variety of 
sysioras-in a i ''•iod of-time. 

Punciples wh-. . :.5covered in this 

way hold muc noie nieaning than those 
which aresirnply expounded during the 
course of a lecture. 

2. The computer packages should he tools 
which can be used to solve real problems 
in tfn particular field of i rite rest. These 
tools migFu also coruainteaching'aSJs, as 
in the critical path scheduling example 



aboie. In our experience. thjs is a very - 
eifective way of pciaally getting students 
invoivcd in the learning process. 

3. Graphics snould be used ( whene\/er it 
m akes sense to do so) to lilustrate the 
be>iavior of systems or to present an 
easily inlorpreted representation of a 
patdcul^r event. -in many -cases- ^he - 
effective use of graphics enabies the . 
computer package to behave as another 
"language" to impart important 
informat'on. Traditionally, the language 
used in su:h cases is mathematics, but 
very few students can readily read 
physical meaning into the equations they 
derive or study. 

4. As far as possible, the computer 
packages should be constructed/ used in 
Such a way that the emphasis can remain 
0,1 the subject at hand, rather than on the 
mechanics of the cornputer 
implementation. It is clear that some 
computer programs are more easy to use 

than are others: "£ase of use" m 

packages designed for teaching is of 
paramount importance. The most 
important attributes of such packages in 
this regard are that; ij it is obvious how to 
proceed at any stage in the program; ii) 
sufficient inforrtiation is displayed on the 
scr;een(s) to avoid continual reference to 
another location- {screen or pnntout) for 
essential information; iii) irtspite of the 
previous point, each point be 
economically stated and arranged so that 
essential information is imme''<i^*^ly 
oc?vic>>j-^>. . j error messages, as helpful as 
possible, do not obliterate the 
information that was bh the screen at the 
time the error occurred; and v) these 

en 
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packages must recover gracefully from 
users errors. 

5. The computer packages should not :? 
viewed as something separate from the 
.-^st of the leachihg process. They should 
bi9 an integral part of an educator's 
tooIkU and-:5hould be regardelas 
support mechanisms which may help to 
introduce and remforce ideas or simply 
act as tools in the solution of relevant 
problems Tney should never be used in 
isolation, but should be combined with 
relisvaht lectures, assighmerits, and 
reading material. 




eiiave been using instructional 
computer packages for about six 
years now in the Department of 



Civil and Mineral Engineering at the 
University of Minnesota. Sih'^e 1981 we h>ave 
relied mainly on personal ciDmbiiters as the 
iriaivhines of our (::hoi(c:i9. Initially we used - 
Apple iJ computers but noft'-have migraled- 
toth2 IBM PC: The response from students 
to the inclusion of instructional computer 
packages has been more than encouraging, 
they indicate that our extensive use of 
personal computers is a major reason for 
electing to take bur cburses. Alsb, students 
have been encouraged by the "friendliness" 
oi these small computers and -h-sve been 
happy witn their increased access to 
computers. We have noticed a distinct 
improvement in students' basic 
understanding of the course material, and a 
refreshing amount of innovation and 
creativity in the way they have tackled their 
assignments. 



We have used these paCKages in two wav'S. 
The.iirs.i and obvious way is simply to rriake 
ine programs available to students so that 
ihey are able to use them in the solution of 
assigned problems. They are thus simply 
application tools. Some of the pacKages can 
also be-U-sed as educational tools, Whiiii.thi5 
use means mors preparation for mstructors; 
it also increases the f effectiveness (Smith. 
Wassyng and Starfk :. 1983). 

Initially, we present students with a problem 
which can be solved using the technique we 
are about to stuoy. The problem, . itself is not 
very ditficult and the st-udents-ar-e nor -- 
informed- as to wtiat technique is involved 
("Food for Thought ' is an example). They 
are divided into groups of tv^o or three and 
asked to formulate and solve the problem 
during a 45-minute session. This sessioh is 
run as a group active learning project. At the 
cdnci jsibh of this sisssidn. the groups are 
requested tO- present t-heir soiutions. They -- 
are thea asked wtiether or.notJheir methods 
could cope with slightly altered or 
complicated versions of the problem. In this 
way they get to understand the need for the 
technique we are about to introduce and 
gain a first-hand understanding of the 
difficulties involved. The technique itself 
could be introduced during a structured 
tutorial -(the students araq-ueri ea .and. _ 
prompted to discover the essential steps in 
the algorit^^' in a lypical lecture session, 
depending ^. e complexity of the 
technique af,o ihe background of the 
students. At the successful conclusion o^ 
that stage, textbooks and other reading 
material are recommisnded. This is an 
essential step Jo broaC(*n the students" - . 
understanding of the subject; Tfie computer 
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packages can be used during this 
introductory stage simply to :^ .:istrate 
the approach. 



A succession of-assigned- prx _ ..n's i-ollaws 
this initial problem; These can Bp reiatitely 
small and we reco 'mend that at leasi one 
of tde problems be done manually. That 
same problem, and all of the others, should 
then be solved using the computer 
package(s). At this stage the computer 
package is used in either a tearhiiig mode, 
or simply asa tool._depending on the 
students' requirement. 



The idilowinp pomts highlight the major 
obstacles. 

1. At this time net enough educators are 
tamiliar -Wi4h personal computers or 
competent to use them in instruction 

(Tcirner; 1985); 



Although the cost of hardware is 
decreasing, costs of both hardwa'^ 
software are still significant. 



' and 



3. Not enough quality instructional sot! ware 
IS available: 



FinaiK '^as\ one open-ended problem is 
assignee D tne groups. The problems are 
bpen-f .N in that there are numerous 
ways t( formulate therii arid the sblUtidh is 
ensitive to the assurnptions involved in the 
toraulation: By-having -to pose some of the 
questions themselves, stade.nts develop 
skills at solving realistic problems and are 
motivated to achieve a more basic 
understanding of the behavior of the 
systems they are studying. At this stage, the 
computer pa(:kages are clearly used just as 
application tools in the soiution princess 

ShaJlehgeraRd Hew to 
Deal With Therri 

Although there are significant pitfalls 
in the use of personal computers in 
education, bur experience is that 
the rewards far outweigh the difficiilties. 
Also, with just a few exceptions, the 
problems in. using- personal computers in 
the teaching process are no different from 
those inherent m striving to achieve quality 
education independent of tools and 
techniques. 



4. Currently mere IS little Tistitutional 

incentive or reward for faculty working in 
this area. Computer programs do not 
appear to count as learned publications, 
and they take ttiuch longer to create 
(Turner, 1£35). 

5; It IS imperative that stGder'"^. do not come 
to rely on solutions provided by the 
programs without understanding how the 
solution was reached, and without 
checking the solution for reasonable 
behavior. {This has always been a 
widespread problem i;i the use of 
computers sn practice as well as in 
education;) 



82 



77 



ERIC 



Cbhclusidri 

Using p ;''son^i computers iri educ aiicn is 
•'esburce-interisiviB arid the one •'esource it 
requires most of all is Ure dedicated teacher: 
We see- no teaUstjC- way at getting a 
compDter to cope adequately with the task 
of monitoring a student's progress or of 
tailoring additional help to a student's 
needs, not if we want to retain any thoughts 
of nurturing creativity and of 'jreating a 
climate of healthy skppt^cism. And without 
creativity there is very little prog''ess! 



''ha. computer should be recognizer fo;' 

hat it IS an extremely versatile roo/. It 
can supplement traditional eriucatic nal 
processes, but it sliould not supplant them. 
The .computer can and should • -^v^olutidnize 
teaching, but it should do so by mak hg it 
easier for students to evppriment Wnh-riutP-v 
different situatlons- i J not.be used to 

L'^struct4he-students the students 

should become adept in iiistruCiing it and in 
harnessing its power for their own . ^dividual 
uses. 
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With the availability, relatively low cost, arid 
effective graphics of mdderri persorial 
cdmputers. it is now po^^ible to '::^i:ovide- 
students-with enougti access to computers 
to mak3 the computer an invaluable tool m 
education. We will be missing an 
outstandmg opportunity if we do not do so. 
But inappropriate use of these machines 
could destroy most cf the current good wili 
arid excitemerit that vve erijdy today. We 
should riot trivialize the teaching process, 
por promise more4han-we can deliver; Bat 
vv^ do feel that effective use of pe^-sonal 
computers to involve students more in the 
learning process can greatly contribute to 
technical education. 
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Questions and Answers 
a&ouf Active Learning 



Gloria Christopher 

The aothors of the preceding - 
chapters have made merK.on of 
some of the many rewards 
associated with the use of active 'earning 
methods. However, you may still have 
qijestidhs and cdhcerhs about active 
learning. The following questions were 
those most frequent!/ askeO-by participants 
in the Northwest Area P. : gram vvarkshop 
The answers are derived largely from a yc-a^- 
jong evaluation process consisting of six 
basic elements: 

M) surveys and interviews of project leaders 
^sociated with ihe program frbrri 1983 to 

■i J5; 

(^) surveys-ot 691 students involved in active 
learning project classes; 

(3) surveys of 62 faculty participants in 
Northwest Area Program workshops and 
seminars; 

(4) on-site visits to active learning project 
classes; 

(5) informal ihtervievvs with students and 
"ching assistants involved in active 

un<j classes; 

project leader final reports; 

More specific information about the 
evaluai procedures is described at the 
end of i chapter. 



Gloria Christopher is a doctorni candidate in 
politicai science at the University of 
Minnesota, 



Quest 5^ i: How widespread is active- 
learning a; the Unive^^ity o Minnesota? 

in a survey Northwest -ogram 
workshop participants, re.^ its were 

ask^ to indicate how cfte, used 
specified activities in their clasces. The 
foUowing table shows the activities used by 
Ihe 62 faculty reporting five months or more 
riter attending a worksh p: 

The- widespread use oi active stiaiegies 
which involve studentsJn aiiactlvJty ot 
which require interaction with peers ts 
impressive. Results indicate vha^ active 
learning techniques are employed by n farg^: 
number of faculty members ii. their c,c,^^f^^ 
(e.g. group projects were used "usually" c 
"often" by 84% of the taculty teaching a 
lower division- class, and given high rating 
by 37%); McreJradltiOTial teaching _ _ . 
techniques such as lectures and reading 
and writing assignments, however, are still 
the most frequently used methods. 

The use of active learning methods appea''s 
to increase with the level of the class. A 
br-eai<down by class level {Icwer divisic n. 
upper division,- and graduate) Jndicateis t^at 
while group discussion is used in-J00%-Of-- 
the graduate courses listed by respondents, 
only 26.3% of faculty "usually" incorpoiate 
iscussion into loweir division classes, and 
W.'o "hf \J9j" use it there. Similar:> over 85% 
of thr i uctdrs teaching grfi 11, '■' courses 
repoite.^^sirig wr,.-ing assignltie jften" 
or_"nsually";-47% of tJie lower- div;s<' ^n 
faculty reported the same frequency of use. 

While the number of respondents ir* Ihis 
survey is too low and the au(.'i<:nce .oo 
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Table 1 Lower Division Upper Division Gra duate 

Teac;;iig Slrateg: i Used Wigh. Used High Useo 1 i^d^ 
Used by Faculty _by rating _±^_ . rating by_ 



Reading Assignments 


95% 


63% 


Group Discussion 


90% 


69% 


Lectures 


89% 


53% 


Mini Lecture'^ 


89% 


4^% 


Individual Projects 


BA% 


47% 


Writing Assignments 


84% 


47% 


Gid^p Project 


84% 


37% 


Tests- - - 


S4% 


26% 


Quizzes 


74% 


32% 


Student Presentations 


68% 


16% 


Fie'd Work 


68% 


11% 


Lab Work 


53% 


26% 


Case Studies 


53% 


10% 


Research Particpatidn 


47% 


21% 


Role Plaiying 


47% 


0% 


Computer Work 


42% 


5% 



unrepresentative to be taken as a sample of 
the overall University cdrnmuriity, the dala 
indicate that faculty are using active 
teaching strategists as an alternative or 
supolemertt to tr. JitionaLm'=;iiods; 
However, this is much more the case at the 
graduate level than at the undergvaduate 
level 

Question 2: Do a jtive Icarhjhg methods 
really make a difference in the classroom 
ehvlrbhmeht? 

The description of an active learning 
classroom In theJntrodaction offers "^n 
Impressive contrast to many college 
classrooms. On-site visits to active learning 
classes suggest the description is not 
atypical. Repeatedly, these visits indicated a 
different kind of learning environment. 



100% 


79% 


100% 




90% 


72% 


100% 


:OD^t 


100% 


66% 


80% 


17% 


65% 


41% 


100% 


72% 


r-B% 


61 0 


1 0f % 


100% 


33% 


66% 


100% 


66% 


93% 


62% 


100% 


85% 


93% 


56% 


86% 


57% 


82% 


26% 


50% 


33% 


96% 


63% 


100% 


86% 


89% 


48% 


1 00% 


57% 


77% 


31% 


67% 


17% 


77% 


27% 


86% 


71% 


82% 


39% 


83% 


33% 


58% 


15% 


1 00% 


57% 


^^0% 


20% 


33% 


0% 



On the ,nbst basic level, active learning 
prorhiotes activity, 'f vte accept the positj^or. 
\ym\ classes v;^hicd^n^:oarage fall student 
participation are preferable to those in 
which *^,:udents are more passive, active 
learning by its very nature is a oosiiive 
alternati\/e to tradaional teachi'tg methods. 

Students ir *he r^drthwest Ariea Project 
classes re^^ried t^. ,t . s acti^'e learninr' 
chsstL ^ffor-decttix^T:! ?nore-opportunity to 
take par-tJii-experifTients. individual and 
group research projects, oral reports, field 
trips, learning riroup'". role playing 
exercises, and class cnC group discussions 
than did other courses taken at the 
University. Indeed, over 50% of the students 
surveyed rej^orted more or much more 
personal participation in their active learning 
classes. 




In addition to -Changing tbe level of activUy 
m the classroom, active learning changes 
the patterns of interaction among sturents 
and faculty. It helps to transform relations 
between faculty and students and among 
students themselves. Northwest Aua 
Project leaders used such terms as 
"mode/ator," orchestrator."' or "mediator" to 
refer to their new classroom roles one 
instructor put it. 

I no longer feel as though I am the 
only p^:'Si:.) in the classroom 
cbhthbutihg to the learning process 
Now my students are assuming more 
r-esponsi.'ji^^v^ They a.-j. witn my 
gaidance. teaching themselves and - 
their ceers, It rriakes teaching — and. I 
suspect, learning - more exciting. 

Because they mak'^ greater use of the 
.<tudehts as resources of 'earning, active 
learning methods encourage students to 
interact-more with one another Of the 
studentS-surveyed; 36% repor ted more - 
(30;6%) or much more (35:d^o) Interaction 
with other students than they had had in 
other Unive-'^'ty classes Project Ieader3 
repeatedly noted improv. ment in the social 
skills of stuoehts (including cdmmuhicatibn, 
listening, and 'earriwork) even in the course 
of a single academic quarter, 



Gn-site viSuS to active learning classes 
indicated that students were eager to 
participate in class activities and work 'vith 
other students. Ouring one of our visits to a 
project class, a studer said that he had 
always been afraid to :-. (jp in class, and 
it was his active learhlny ciass that metde 
him- realize ha had inforriiatlon- Important to 
other stodents and an obligation to share it 
with them; _ 



Do ac-tiv-e-leami-ny- methods make a 
difference in the classioom.environment? 
The Mi'iowerisan unequivocahl :■ "yes." 
Acti.e learning methcr's increase the 
■ lumber of opportunities students have for 
"^ands-'on" learning, pro . lOte student 
parlicipatioh and facilitate student and 
studeni-ieach?r interaction. 

Ques' oh 3: Do students (earn as much in 
active arhihg clarses as In classes using 
traditichal teaching methods? 

Most faculty merribers know what kinds of 
ijiformaticm-arid-iiow-!Tiu;:h-:nformatlon can 
be Imparted by their lectare methods _ _ 
because the instructor has virtually absolute 
control over the information. The most 
frequently asked questions in the No. thwest 
Area Program workshops focused on 
cbrnparlsbhs of active learning methods in 
this respect. Frdrr, all indications, act o 
lear-ning -methods-appear to allow students 
to. learn at leas* as much as in traditional 
Classes. 



The best evidence comes frorr. studies 
conducted independently by two Northwest 
Area project leaders. In o' e instance, the 
Instructor ijsed cdhtrdi groups tomeasure 
diif-erenct'S Jn the test scores '7f students in 
traditional lectuxe and active learning - _ 
sections of the same coarse and found no 
significant difference in tl^ . '-'^st results of 
the iwo groups on identi ; exams. In 
another instance, a:- inst "lor cbnpared 
1.35^ results from two active Earning classes 
with the iesults from ihe sarrr^ courses in 
previous-years. In this case, i test results 
shoved slight, but statistically signific .it 
Improvement: 

Northwest Area Program survey results 
Support these findings. Students WL rL> asked 



how much they learned from the active 
learning classes taken at the University. 
)\fer 50% of the students reported learning 
Irlore {40.3%) or much more (10.7%J. vv*iiie 
only slightly over 7% reported learning ess 
(7:2%) or much less ■ o); 61% of the 
students in classes using learning groups 
reported ihey learned more as a result of 
working in the groups. 

In addition, questibhhaires completed by 
Northwest Area Program project leaders 

indicated th^t instructor-s ir. *he-pro^ram 

□niversally agreed that students appeared to 
have a fuller understanding of course 
materials as the result of active learning, 
their comments suggest students' papers 
were more intellectually sophisticated and 
creative arid that respbrises tb essay exam 
questions indicateb increased ability to 
relate concepts and ^actuai materials: 
Surveys-Of faculty participants of Northwest 
A f B Program workshops who had 
implemented active learning methods 
further attest students' improvement ir. 
this respect. 

In shbrt, avail^^ie evidence indicates that 
students I', irnat J east as -much- J n active 
leatping classes as In tr-adUianal. lecture 
classes: Instructors who Rave used both 
methods s-iggest that stucents' 
understanding of the material actually 
increases because by actively working with 
the subject matter, the studeriis learn to 
apply abstract cbricepts. 

Question 4:- Wh3t cK-rvfjes In time, 
resoarces, and soppciirt reqairements can be 
expected when implementing active 
learning? 

Although there is ho "hard" evidence tb 



provide an answer to the questions of 
comparable time commitment, the ^ i.s 
apparent agreement among instruciu.s who 
have used active leamm-g that tJie_met-ho4s 
do not create a whole new set of demands 
on instructors or resources. While project 
leaders noted increased time requirements 
in preparing for the transition to active 
learning, most reported that active learning 
methods require essentially the sanie time 
commitments as do other teaching methods 
once established. 

Active learning methods also appe.T to 
make iittle. any. difference ir^-tf ci-rr inds 
placeo on classroom resources: v/hai 
differences do occur result largely from the 
nature of the specific methods used 
(ccnputer arning obvi* sly requires 
compiiier e^jicneiit, use pirimary 
sources impiies prbv'di , ccess to 
artifacts, etc.). In most n .^idnces. the type 
arid amoLiht of resources can deter.rnined 
by-th^ »i-idtvid-Ual-mstructor. Thought 
plar . :-'g: and creativity can turn readily 
available materials into valuable learning 
resources. 

By a id lar^e it appears that active learning 
rp^thoc^5 ^C' ■'II'.- liffererit out riot 
ii:^ccsb: r.-. leaching supplements 
than ; : ..: ' .sthods. Time normally 
spent picp.v n;. lectures may be spent 
designing lear'-'n';^ activities; claas^ooms 
which have been arranged iraditicially into 
straiGhtenea row? may need to be 
rearranged tt.- facilitate more Jtuderit 
interaction -e-achirig assistarits whose usual 
lurictior; >•> preparirig aric* gradirig exams 
arid papers may require some training to 
become jnore involved in day to day 
instruction: While making the transition to 



active learning requires that an iri, . jcidr 
rettLink his other use of resoiJrces ar lime, 
it does not appear to involve extraordinary 
additiona! demands. 

Question 5: How do students resjsbnd to 
active learning methods? 

Surveys of students in active learning 
classes iridicate Overwhelmlrigly favorable 
response to active learatng techniques. 
Asked to compare the active learning course 
they were taking with other cour at the 
University, over 40% reported liking the 
course more {14.7%) or much more (27.4%). 
An additional 43% reported liking t^he course 
aboijt the same as other courses; 75% of 
students working in learning groups 
reported they enjoyed the experience. 

In addition, over 60% of the students 
indicated they would recommend the 
course to a friend with similar interests, and 
79% reported the course stimuldtc r* their 
interest in the field of study, fotereslingly, 
stijderit receptivity to active learning 
mtithodS- seemed unaffected by their reports 
(42%) that active learning-requi-reamore - 
effort of them than do traditional learning 
methods. As one student commented on the 
survey, " It seems like less efto 1 even though 
you know you're working harder, because 
you get a chance to see the results of your 
work and to really do something wh-^ 
you'.e learning." 

As with ar.y Instractlona" • s; theic 

were students who did not uxe ihe active 
learning approach as much as ^liier 
approaches. Project leaders reported l "»ai 
negative responses were rhost ndtabio in ine 
first few active learning sessions. Most of 
the resistant students, they agreed. 



"appeared to adjust qljii:kly and indeed to 
ehjOy thi9 iTiethbd after a few class periods. 
Ade-qL ^teorientatioh-to active learning 
methods is esseruiaLta achieving student 
support. Students need to know the 
purposes of the method and the 
assignments, as well as what will be 
expected of them in the course. 

Enjoyrtierit of the methods seems to have 
some interesting-side results. Almost 90% of 
the students reported domg^U .{53^%j or 
almost all (34.9%) of the outside work 
required for the course. During an on-sit*r. 
visit to one project class, a student reponjd 
that there was simply no way ot avoiding the 
work because each days activities were tied 
to the next. Several st^idents also noted they 
teli a greater resporisibility to ^e prepared 
for-class-because t „ r peers expected them 
to contribute Iheir-' fair^are' tn group 
assignments and discussion: Staaeiiis 
surveyed also reported that they were 
absent less {19%) o^ much less (17.1%) m 
the active learning class than in other 
University courses they had taken. (Forty- 
bix percent reported c?oproximately the 
same number of absences.} 
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Perhaps more cohv.hcing than the 
aggregate sutvay results vvere-ihe . - 
comments JTiade by students daring the 
interview sessions or on the open-ended 
seciion of the survey. Repeatedly, students 
expressed enthusiasm about active learning 
(e.g. "This has been ah outstanding 
experierce.", "I never though*. I'd get this 
excited about school work.' ). 



Active-learning methods 2'e app.^rently well ■ 
received by the vnst majority Oi students. 
Side benefits o- . -.(S enthusiasm include 
decreased abJt-r.teeis m, Increased 
motlvatic n, and greater student 
responsibility for learning. 

QuPst:oii 6: t naKing the transition to active 
learning worth the effort? 

The best evidc^ ce wr' have gathered 
suggests that active learning offers mc-ny 
rewards to an instructor wi'ling to make the 
necessary Guanines. As other authors in this 
handbook hdve testified, students are rrio.e 
ehthusiabt'c, rribriB self-reliant, and by all 
available evideni:e better-able to nf-aKe -jse 
ai-the-infor -lationthey have "cquired: Fo- 
teachers, that is reward enough. 



quarter of tlie 1984-85 school year and to 
submit fmaL reports discussing the'r 
experiences in implementing active learning. 
Surveys were gathered from 691 Siuaen(s 
enrolled in project classes in the winter and 
spring quarters of 1985. On-site vsits were 
made to at least one class session of the 
project classes to observe the levels of 
activity arid ihteraction amohg students ana 
between students .and the instractor. and 
informal interviews were conducted with 
teaching .::SSist6ntL> and randomly selected 
students. 

In addition, surveys were rnaiied to 1 13 
faculty parttcipahts in Nortf~west Area 
Program workshops-and seminars asKmg 
tbem a varjety of questions about their 
experiences with ir.^ditional and active 
learning ♦eaching . nods. Responses were 
receiV' d from 62 faculty iTiembers of diverse 
acadb. iic rank and from a wide range of 
acadei ''ic discoimes. 



Evaluation Procedures 

During the three-year project of the 
Ncrthv^/est Area Program on Active 
Learning, 20 projects received grants to 
support the develbprneht of active learning 
in undergraduate classes. The faculty 
members AiVho directed these projects and 
^hLur. students provided much or the 
information for oar evaluation effoits. 
Faculty were asked to complete 
questionnaires following each academic 
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Northwest Area Program oh Aetive 
Learning: History am^ F ;ij€cts 



Russell Christensen 
History 

In the winter of i982; interviews with 
University of Min.-esota faculty 
members found two major 
concerns: 1) the passive role of students in 
thisir Undergraduate education and 2) an 
impersanal- learning environ misht. The many 
large classes at Jhe andergraduate level and 
the prevalencr^ of the lectoring format 
affected student participation. Stucents 
were acttng as if learning was a passive 
acquisition of information, not a process of 
active inquiry. The r active and interactive 
oppor!unities were further curtailed by 
students: tiri-K- given to commutir^.g (35% of 
the student body) and to part- or fuM-time 
work (75%). 

Moreover, there was the faculty perception 
ttidt while undergraduates were often poised 
to recall and relay numerous facts, they 
probably retained drJy a portion of thes3 
btyond-the final isxarnination. Stud ents did 
not havejT^ach opportunity- to-m-^ni pi late or 
apply information learned, to c» -bine IKese 
data into a larger view, to make inferences 
or collaborative judgments fro.n thern, 
defending thtm against a professor or 
fellow students. Such students, while they 
eairi a degree, might well arnvis t their first 
job struggling just to conceptuaHze a 
problem, let alone to solve it. 



it was tc address these needs thai the 
Northwest Area Foundation authorized a 
three-year, decirning grant to the University 



RusseU Chtistehsen is a doctoral candiclatB 
r German at the / ' '^rstty of Minnesota p 



. ■ --^Si ,.. .i this tnsli ^c:..:^ v 
devt;. '>r t- . :.nt fo,- ii .iprp liig 
and2L.;; ;; ' .-^ucation ri;Cognized. in the 
words of roposal, that : discussion, 
dialogic;'.. , give and take of genuine . 
mteliectuul excnange between students and 
belweer stuaenis and faculty m-^Tibers is 
-^ssehtiai to t'-e growth an u_nde, graduate 
education shculd fd-.ter, . . Students learn 
from /enturing — visniUring ideas, 
interpretations, hypotheses, questions, 
arguments; criticisms, conjectures-— .^nd 
from responding to others' ventures; and 
from replying to others' responses to *heir 
ventures, and so on, This is what we mean 
by active learning. , .' 

The exploration and development ot active 
iearn;-ng consisted in; 



a) conducting a competitive grants program 
for departments. 

b) organizing summer workshops on active 
learning strategies, and 

c) prdrtioting a forum for discussion by the 
whole Un versity commijnity of problems 
and iss'joE in undergraduate isducation. 

An experimentcil effort directed at 
departmental development, the program 
was limited to colleges offering . 
bacnalaureate programs; participating 
faculty c ne from the Morris. Duluth and 
Twin Cities campuses, especially those who 
were aireaHy accomplished teachers but 
who wanted to try out new teaching 
techniques; 
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r : ject Oeschptidhs 

Tn^ Toll owing 2D proposals were developed 
a PC supported through the Northwest Area 
^.ogram oh Activis Lisarhing. 

Department of Mathematics 

The -mathematics-faculty- included - - 

cooperative group projects m the applied 
mathematics sequence. In ihese 
projects students applied mathematical 
skills to problems, similar to those 
encounieied in employment settmgs. e.g.. 
models for safe and effective drug dosage. 
Computers were Used to assist student 
gtoups in formulating mathematical models, 
applying mathematical techniques to obtam 
information about the models, and 
computing res .Its. Student projects were 
evaluated on scientific validity, clarity, and 
exposition. 

Contact: Warron S. Loud, 109a Vincent Hall 



Division of Social and Behavioral Sciences 

General GoUege expanded the development 
of group projects and laboratory sections 
used in teaching introduciory psychology. 
This project made large. sections 250 
students) of Intrdddctbry psychology more 
acjve by using student-led small group 
re(::itatibris, practice exercises, ihdisp^ndeht 
and nroup projects, and class - 
de-t-'s.-nstrations: Farmer students served as 
totors: In the laboratory; ^^tudents earned 
out experiments, onalyzdd da^a. and 
interpreted rebxilts. Tne instructor as:- fried 
the role of instrucuonal manager. 
Contact; Thomas Brothen, 253a Nichol-on 



institute of Child Development 

The Institute of Child Development 
designed one section of introductory 
psychdlog- (o include student active 
ieai'ning tc-. ns. Students discussed main 
points from-theJecture^tooK -quizzes on- 
weekly readings, developed questions for 
future quizzes, and shared relevant personal 
experiences through discussion of class 
notebooks. These small group sessions 
were led by specially trained gracuate and 
undergraduate teaching apprentices. 
Contact: William R. Charlesworth. 186 Child 
Development 

Department of Civil and Mineral 
Engineering 

Civil and mineral engineering faculty 
cbmbjhed student learning groups ^.-^d the 
use of micriDCiDmpijters in practical civil 
engineering problem .solving instructional 
pioidules-. StudentJedms were irrstructed-in 
cooperative problem solving and \n using 
the microcomputer. The modules affecteu 
ihe learning of engineering problem solving 
methods, computer literacy, ♦he use of 
mathematical principles and decision 
makir, 4. leadersh'p, and commuhicatioh 
skills rxlUded in projei^t activities was a 
faculty wOf»(shop on promoting cooperative 
problem solving among students and the 
ijsr of microcomputers in msiruction. 
Conta^^t: Kaii A. Smith, 103c Mineral 
Ri?sources Research Center 
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School of Architecture and the Center for 
Urban and Regional Affairs 

The School of Architecture arid the Center 
for Urban and Regional Affairs telted a 
prograntwhJcK involves advanced 
□ndergr.aduatesin ihe -solution of- problems 
in outstate Minnesota commanitles: 
Students in urban studies, geography, 
sociology, architecture, family social 
science, agriculture, applied economics, and 
desigriv were among expected participants. 
A facijlty codrdinatdr established N/vbrking 
reJatlposNps with selected towns, arid 
interdisciplinary student teams wotked with 
local community people and professionals 
to help define community problems, 
reco§rii2e_cbnflicts, and seek solutions. 
Contact: Peggy Sand, 205 North Hall 

Department of Animal Science 

The Animal Science faculty rriovec Arimal 
Breeding (AnSc_3220) irom ^ lecture-based 
course to a cooperative tea..: approach; 
teams of 12 students worked on class 
projects aided by weekly meetings with the 
faculty instructor, audio-visual tutorial 
materials, computer assisted instruction, 
and field trips to University genetic research 
uruts.Each week, the entire class of six 
teams (72 stadeDt&)_met to present their 

projects and to debate their views; - - 

Advanced undergraduates served as tutors 
and field trip q jides. 

r.ontact: William E Rempel, 125 Peters Hall 



Department of Geography 

Geography faculty developed a 2-crec i 
proseminar designed to introduce advanced 
undergraduate students to faculty research 
iriterests, u^e ria-ure of geographic inquiry, 
aj?proaches to research, arid the formulation 
of-Tesearch problems ^nd ctrategies. The 
mechanics ol research and exposition 
taught through the assignment. otiienor^r 
preparation of an annotated bibliogr . :. \v 
preparation of a research proposal. ' 
Jevelbpnv. \ .J a preliminary outline tur a 
senior broject. The proseminar was followed 
■• quarters of nbri-credit tutorial 
■ >s to aid students in the firial 
1on-Of-their senior project, 
•-i: dosepJi E; .Schwartzberg. 473 
Sciences Building 

pivisldh of Science, Business and 
Mathematics 

Geriisral College established cooperative 
tearnmg groups iri iritermediate algebra 
to aid students in overcoming math 
anxietyand-to acbievea higher-level of 
competence in algebra; Student groups 
worked cooperatively answering problem 
assignmerits, comparing various problem 
solving techniques, and learning how to 
apply problem solving strategies tg_aJ9ebra. 
Contact: Douglas F. Robertson, N285 E'liott 
Hall 
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Department of History 

The History Department faculty d*-: . jped 
microcomputer software package.: centered 
on historical issues marked by scr olar 
debate. Students studied hislortca. debate 
oh the issuiss; developiBd testable 
hypotheses; 4ested 4heir-hypothese-5 asm: a 
previoasly compjled microcomputer data 
set, e:g;, historical demography, voting 
patterns, census data; described change? 
over time, and explored social, political ar : 
cultural implications. Once developed, 'he 
packages were available to a variety of 
upper division history courses, 
Coniact: Russell Menard. 614 Social 
Sciences Building 

University of Minnesota, Morris 

The Morris campus faculty completed 
development of the freshmah seminar 
program cbhhectidris. Twelve faculty 
members developed seminar tiDpics united 
by a coi ,.. Jri theme. Fresh men- vv^xe - 
introductid to issues of -current academic 
and Doblic concern through informal, b.wt 
informed discussion of the topics w>l:, the 
faculty members and other students. During 
the secord quarter of the 1-cred!t seminar, 
students took prir.ary responsib^iity for 
shaping the direction of the seminars. 
Contact: Wilbert Ahe/n. 118 Camden Hall. 
Morris Campus 



Supportive Services Program, Untversity of 
MirineSiDta>Duiuth 

The Si'ppbrtive Services Progra: i on the 
DuliJth campus integrated the Feuerstein 
instrUrrcrntal Enrichment tec - i^iUS ■ ".to Ub 
s-kill develo-D" "^p* cou;* . -.echnique 
taught p JDi-: ' ■ . ■ ' ;i thinking, and 
communicatic^ - active 
invofvement with materia . and exercises, 
and specifically addre^' . :he transferability 
^1 analytical strategies to all academic and 
•eal-world sitijatidhs. 
CiDhtact; Diane Chambers. 138 Library, 
Du!u..i Campus 

DepaRment of iSocioiogy, University of 
Minnesota-Duluth 

The sociolog*' faculty on the Duluth campus 
redesigned Iriuoductidn to Sdcidldgy to 
emphasize app! . atidn and method ot 
inquiry rather than description. The primary- 
aims-were to J nvDiv-e students- i rut he practice 
and-appjication of sociology and to 
ifitegrate sociology with other social science 
c^'sciplmes. The grant was used to support 
the development of teaching materials, and 
to incorporate directed learning activities, 
independent and group projects, 
experiments, observations, and library 
research into the course. - 
Contact: William A. Bieishman; 228 Cina 
Hall, Duluth Campus 
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Program in Apiertcah Studie;; 

Active learning strated''. s were developed to 
supplement ine curriculum of the newly 
desLgnad iniroductory sequence in 
American stodies (AmSt 1601._1OO2. 1503); 
Instructional units revolved around the 
presentation of four types of material; a 
document, an event, a location, and an 
artifact. The active learning strategies were 
designed so that students became involved 
in this jntisrpretatiiDn and integration of the 
pntehals,-Stu-dents-cleveloped team. work, 
commonicatlon, probJem solving and _ 
analytical skills. Students also gained an 
introduction to the interdisciplinary study of 
culture, learned how to integrate different 
types of sources, and gained insights into 
cultural issues that transcend traditional 
disciplihary boundaries. 
Contact: Elame Tyler May. 205 Scott Hall 

Department of East Asi^n Studies 

A change in the traditjo- la. roles of both 
Chinese languai^e teachers and students 
was the focus of the East Asia.i Studies 
project. Students learned Chinese by 
aclivisly emproyihg comniuhicative learning 
strategies in pair -and smaJI group activities 
with set tasks and goals: TheJnsttuclor - - 
functioned primarily as a model, guide and a 
manager of student speaking ability. This 
project represented a shift from mastery of 
grammatical structures to the grasp of the 
dDpropriate o\ such structures in 
nunicr' 

- ;:( .^^c- ;ri'- Hute:-^. 113 Folwell Hall 



pepartmehi of Child af id Farhlly 
Developriierit, Uriiversity of 
Mihnesbta-Oiisuith 

An active learning component was added to 
a coarse in haman diversity.in the College 
of E::.. cation and Human Services 
ProT-55ions (UMD), These strategies 
provided an opportunity for active 
participation in simuiations. role play and 
srnall group problem solving. Three hundred 
students per year were expected to take thi? 
course In fulfilling an NCATE requirement 
Contact: Terrie M. Shannon, 125 Bohannon 
Hall, Duloth Campos 



Department of Educational Psychology 

Small group interaction, cooperative groups 
tasks, experiential learning, and active 
experimehtatibn c^rne the primary 
instrUctiiDnal me;' 7cs ior a coursis in 
exjucatiori- psych :gy for-students studying 
tO-be junior and nior *7igb school 
teachers. The s of the development 
activities war naking the course 
materials rrc . 'evant to the practical 
professiohC'. n§ of school teaching. 
These nnbdifir 'bhs were accomplished 
through a cc. 'Orattbn betweisn curriculum 
and instruct':.'-, taculty and faculty in 
psycholoQ) ' ^-lound-ations; 
Contact- : ; .T»es Rest, 2G6a Barton Hall 
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Departrnent of EngHsli 

^ efining the role Cfi ieachmg assistarts m 
'■vmarican liteiature saryey courses vves ihe 
focDS of this project. Special training was 
provided for the teaching assistants during 
September. The training focused on 
learning group methods and strategies for 
teaching literature, in order to enable the 
teaching assistants to make a more active 
contribution to the courses. - - 
Contact; Dcnald Ross; 209 tind Hall 

Oepartrhehf of Strategic Management and 
Organization 

A SchooUof Managem&nt pilot seminar; 
organized by nndergracli:^^';iv> ided by a 
faculty member -//as to crk.o^ . vorldwide 
network of bi'> >; scHqv the 
exc'. lahge of ^tj^n c ■ inanagement 

theory and p' Problems or case 

stu::!.es frorri each of 15 cduhtriiss were to be 
rotated among participating groupsjn the 
various countries-. -The oroblems and their 
solutions would be evaluated by a local 
interpretative panel of business and area 
specialists. 

Contact; Stuart Albert. 1208 i\^anagem3nt/ 
Economics Building 



Department of Agronoriy and Plant 

G-ermlics^ _ _ _ _ 

It was planned that micrc-computer 
sr*^ware modules would teach crop 
!T,e:nagement decision-making and problem- 
solving skills in undergraduate agronc-ny 
cour''> s. The modules were to be used to 
introduce a variety of decisions normally 
risquired during the growing season: for 
exantple. the-seleciion of_ttie tjestcrops, - 
seedbed preparation; weed control; harvest 
methods, and pasture management. 
Contact: Vernvjn Cardwell, 101 Agronomy 

Division of Social arid Behavioral Sciences 

A fast Stan, strong finish" was the goal of 
this two-pronged project in General College, 
designed to Jemonstra^e Uie elemants-Of the 
activeJearning strategies. deveioped last 
year for introductory psychology. In the 
introductory economics sequence students 
soi-ed projects in a setting that allowed 
the-^ to learn collaborative skills as well as 
graphic and mathematical p.oblem-soiving 
skii^s. 

Cc 'ttac Ba-^-^ . ■ : Hen, 252 Nichoison Hall 
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